; \i 


. \ 


\ 
\ 


JFACTURING 





MERICAN soci 





7 NEW. Model 322-A 
Bore- Matic 


' 
( ,ompletely new from base to bridge, this double-end Bore- 
Matic meets all JIC standards 
economy for high production Borizing of medium to large 
size work 

Hydraulic valves and power unit are outside of the base, 
preventing thermal distortion, providing maximum access- 
ibility and contributing to sustained high precision. Control 
valves, mounted on hydraulic manifold plates at each end 
of the machine, are of standard, interchangeable design, 
easily accessible and individually replaceable. Bridge set- 
backs are infinitely adjustable on slotted pads, permitting 
optimum relationship between work and tooling. And a 
full-length table pad increases the capacity of the machine 


gives you new precision and 





HEALD 


BORE-MATIC 


¥ 





STANDARD SOLENOID VALVES are « 
’ ternally mounted, oil immersed ar 
ndividually replaceable 


:s 


ee 


EXTERNAL HYDRAULIC POWER UN 
keeps accuracy-destroying heat 
of the base, is readily accessib 
and isolates pump and motor vibr 
tion from the machine 

















ELECTRICAL CONTROLS are centra 
ized in an easily accessible dus 
tight cabinet at the rear of th 
machine 


For complete information on all the time-saving, labor- 
saving features of this versatile new machine, just call your 
Heald engineer, or send for Bulletin No: 2-322, 


PRECISION ROTARY INDEXING FIXTURE, 


Shown on the machine above is a new electronically-con- 
trolled rotary indexing fixture, adjustable for any desired 
number of equally-spaced indexes from 4 to 500,000, per- 
mitting precision drilling or boring of accurately-spaced 
holes on one or more bolt circles. Holes with the same 
spacing are Borized in a fully automatic cycle, resetting the 
controls only when spacing is changed. 


It PAYS to come to Heald 


THE HEALD MACHINE COMPANY 


Subsidiary of The Cincinnati Milling Machine Co. 
Worcester 6, Massachusetts 


Chicago * Cleveland * Dayton * 


HEALD}, 


* Indianapolis * Lansing * Milwaukee * New York * Philadelphia * Syracuse 
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Getting the Most out of Milling ps By Colin Sharp 75 
Tooling up “by the book” does not always give optimum efficiency 
A combination of theory, experience and experimentation is needed 

Gadgets 78 
Attachment for drilling hard-to-get-at areas . . . tool for flanging in 
ternal tabs . . . piercing fixture replaces cam dic turret lathe stop. 

Predicting Surface Finishes By Robert D. Brown 
The surface finish that will be obtained using any tool nose radius 
and feed can be quickly determined, mathematically or graphically. 

Gage Blocks for Measuring Millionths By George B. Webber 
With the advent of improved gage-block materials, gage-block ac- 
curacy is greater and wear is no longer a major problem 

Computer Takes Over—For Product Design and Manufacture By Robert Heslen 
Complex transmission parts are being designed by computer. Design 


parameters are fed into a second computer to make a machining tape. 


High-Temperature Machining , By W. Pentland, J. L. Wennberg and C. L. Mehl 
When hard materials are machined at high temperatures, machining 
efficiency rises and tools last up to 40 times longer 

Machinable Carbides Solve Wear Problem . .... By J. L. Ellis and S. Tarkan 
Dies and wear parts of a new family of carbides can be machined on 
standard toolroom equipment, then heat-treated for maximum hardness. 

Coolant Performance Compared—Mist, Flood, Air ..2y Dimitri Kececioglu and Arthur Sorensen, Jr. 


Experiments show that mist cooling generally gives best results. But 
under some conditions, flood or air cooling is best 


Modern Machining of Cannon ....... By E. L. Goerold and J. Ropitzky 


Abandoning traditional concepts, Ordnance Corps manufacturing 
gineers developed a new rifling method that may have industrial 


How To Cut Tool and Die Costs—Part2...... a : By J. S. Pendleton Jr. 


Selecting the right tool steel, correct heat treatment and care in 
chining all contribute to long tool life. 


Constant-Force Springs—Controlled Force for Production ....By Harry E. Mankonen 
These springs can be used as counterbalances, motors and clamps, and 
for many other applications where controlled, steady force is needed. 


Soldering Aluminum (Reference Sheet) 


EFFICIENCY IN ACTION—THE WESTERN TOOL SHOW 
ASTME IN ACTION—THE WESTERN ENGINEERING CONFERENCE 


President's Editorial . . . . 73 THIS MONTH’S COVER 
rer ese phe eodnsiien . 88 the TOOK ond MANUFACTURING 


Engineering Bookshelf 24 —_— j WGINWEER 
Field Notes .... 211 As the stylus of a surface rough- 
Letter from the Editor 3 ness measuring instrument is 
Looking Ahead (newsletter) : 316 raga = : eh Os a pro 
file of the surface—greatly magni- 
my Aaa poe fied—is recorded on a chart. Pro- 
/ : duction tolerances have tightened 
Tech Digests ‘ ° .. 223 during the past few years and 
Technical Shorts cose so sae these instruments have come into 
Tool Engineering in Europe . 205 general use. Equally important to 
Tools ot Werk ......... 114 manufacturing planners is obtain- 


. ‘ ing an estimate of surface rough 
Tools of Today (new products) 167 ness produced by various processes. 
Trade Literature . 217 A quick method is described in the 
Who’s Meeting and Where 204 irticle starting on page 81. 








Tue Toot ann MANUFACTURING ENGINEER is regularly indexed in the Engineering Index Service and Applied Science 
& Technology Index, used generally in libraries. The magazine is available in microfilm form at moderate cost. 





Quality .. 


Mirror-bright without polishing, after switch to Sunicut 


Boring on a multiple-spindle au- 
tomatic produced the finish you 
see on these electronic parts. Sun- 
icut 102-S Cutting Oil saved time 
eliminating the 
The same 
102-S to 


from 


and money by 


polishing operation. 
automatic uses Sunicut 


machine metals ranging 
titanium to stainless 410. 

Sunicut 102-S is one of a full 
line of cutting oils known through- 


out metalworking for maintaining 


the best economy of all 


Electronic parts courtesy Judson Mfg. Co., In 


long tool life, close tolerances, and 


fine finishes. There’s a grade of 
Sunicut that can help you im- 
prove your product quality—and 
that’s 


To choose the 


the best economy of all. 


right Sunicut, 
ask the Sun man; that’s part of 
his service to you. Or write to 
SUN OIL COMPANY, Dept. TR-11. 
Philadelphia 3, Pa. In Canada: 
Sun Oil Company Limited, Toronto 


and Montreal. 


MAKERS OF FAMOUS CUSTOM-BLENDED BLUE SUNOCO GASOLINES 


Cornwells Heights, Pa. 
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TOOL AND 
ENGINEER is published 


MORRO sae te Ae 


On the Menu Today 


Today, mother and dad are informed about the lunch menu 
that Johnny is being served in the high school cafeteria. This 
has become the subject of a morning newscast in a midwestern 
city. Parents, however. are becoming shocked when they 
awaken to the realization they know more about son’s gas- 
tronomic fare than about his mental menus. Except for occa- 
sional and unrelated questions about homework most fathers 


and mothers hear little about the mental menus in our schools. 


This lack of communication is a basic weakness no matter 
where the fault lies. It is probably most serious at the high 
school level he« ause there the die is cast for the future course 
in education. Whether Johnny becomes an engineer or scien- 
tist or another professional specialist depends upon many fac- 
tors, some of which are influenced by inspirations received in 


high S¢ hool ( lasses. 


One of the most important needs of a democracy is an edu- 
cated citizenry. It exceeds in importance all but a few basic 
essentials For this reason the educational system should be 


of major concern to every individual in the nation. 


Interest must extend beyond a willingness to give the system 
financial support. It should include an eagerness to know the 
purpose and intent of the school system. Knowledge of the 
curriculum content is necessary at various grade levels as well 
as an understanding of student-teacher relationship. A parent 
should study ways to improve the basic contact between the 


system and student. 


Although tool and manufacturing engineers have many prob- 
lems during the working day—some of which are taken home 
for solution at night—he must remember his investment in the 
future. This requires an active interest in academic enterprises, 


the foundation upon which our future and security lie. 


L) Aree 


EDITOR 





COGSDILL DRILLS 


yVemmliilelelaclilae l-lamme)i 


Threadwell’s growing line of cutting tools 


imehiilel im laclite| 


Complete range of 
sizes and styles 


Immediate 


THREADWELL TAP & DIE CO. delivery Taeli Miela 
GREENFIELD, MASSACHUSETTS 


Stocking Warehouses: New York — Cleveland 
Detroit.— los Angeles — Greenfield, Mass. 
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«NEW 
HARDINGE HIGH SPEED 
PRECISION LATHE 


F : ; : , 


- | | MODEL DV59 





FEATURES: 
e NEW FULL BEARING TAILSTOCK 
© NEW PRELOADED BALL BEARING HEADSTOCK 
_@ NEW ELECTRIC INTERLOCK FOR SPINDLE LOCK PIN r 
@ NEW COMPOUND SLIDE REST WITH HARDENED AND 
GROUND STEEL TOOL POST SLIDE 





WRITE FOR FREE BULLETIN 


HARDINGE BROTHERS, INC., ELMIRA, N. Y. 


“PERFORMANCE HAS ESTABLISHED LEADERSHIP FOR HARDINGE” 


FOR CHIPLESS 


INTERNAL THREADS 


PLUG STYLE 








‘ 
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WINTE 
ROCKET” 
TAP 


. n999 5945 
SH 


FORMING OF 





Winter Brothers fluteless ‘Rocket’ Taps produce 

superior internal threads in materials such as 

aluminum, brass, copper, ductile steel and die 
castings by chipless forming rather than by 
cutting. Resulting threads are extremely accu- 
rate with an excellent burnished finish and maxi- 
mum strength characteristics. 

Because ‘Rocket’ Taps actually displace metal 
without removing it, no chips are formed to clog 
flutes and cause tap breakage. Blind hole tapping 
is easier, faster. The absence of a cutting action 
virtually eliminates resharpening and assures 


longer tool life. A stronger thread structure is 


FROM WINTER'S WIDE LINE OF TAP 
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. 


mis 


af 5 
hig 


BOTTOMING STYLE 





produced by compression and hardening of the 
metal without breaking surface fiber grains. 


Stocked in all popular tap sizes, ‘Rocket’ 


Taps are available in both plug and bottoming 


cr 


styles from your local Winter Distributor. Call 


him today for complete information on this 
newest, cost-cutting tool from Winter Brothers. 
Or, write for our free, informative brochure on 


‘Rocket’ tapping. 
WINTER BROTHERS COMPANY - ROCHESTER, MICH. 


Distributors in principal cities. Branches in New York 
Detroit ¢ Chicago Dallas « San Francisco « Los Angeles 


IES AND GAGES 


CALL YOUR 
WINTER DISTRIBUTOR 





TARGET * tHe 







NATIONAL 
GUN 
DRILLS 


FOR 
QUALITY 
HOLES 


*Patent No. 2,418,021 


Target Gun Drills, products of National’s inten- 
sive research program, permit straighter, deeper 
drilling to closer tolerances than ever before. 
A solid core is formed that acts as a continuous 
center guide in the hole being drilled. Drilling 
performance and accuracy are vastly improved. 
Center-Cut Gun Drills provide peak cutting effi- 
ciency on certain applications such as blind-hole 
and interrupted-hole drilling. 

Gun Drill Shanks, both tubular and solid types, 
are of special alloy steel heat treated to a tensile 
strength of 194,000 psi. They provide extra-long 
drilling life without twist or “wind up’’, even at 
higher speeds and feeds. 


TWIST DRILLS « REAMERS « COUNTERBORES 
END MILLS « MILLING CUTTERS « HOBS « GUN DRILLS 
GUN REAMERS e CARBIDE and SPECIAL TOOLS 





CALL YOUR 
NATIONAL DISTRIBUTOR 


CENTER-CUT, 





Gun Drills are manufactured in a complete range 
of standard stock sizes. Cutting heads of high 
speed steel, with carbide tips, or of solid carbide 
are available in brazed-on construction, as well 
as with National’s convenient Quick-Change 
feature for fast resharpening and replac ment. 
Gun Reamers, Controlled Core Gun Drills, 
Sharpening Fixtures and Point Checking Gages 
are also manufactured by National, your only 
source for tools plus! 


NATIONAL TWIST DRILL & TOOL COMPANY 
ROCHESTER, MICH. 

Distributors in principal cities. Branches in New York 

Detroit ¢ Chicago ¢ Dallas * San Francisco « Los Angeles 


S PARADE OF PLUS PRODUCTS 


7 www 


Baak & BR 





No tools required. Finger-tip pressure 
alone will instantly remove and replace 
(American Slip Renewable type bushings 
when held in place by the revolutionary 
new Un-A-Lok Liner. 
Availabh in either A.S.A. Ground, Un 
eround or Delt-A-Liner O.D. finish 
UN-A-LOK eliminates lock screws 
holding clamps 
makes original bush 

layout and installation much easier. Screw hole 

ut drilling and tapping operations are eliminated. 


Lime Is saved and labor costs are lowe red 


the New 


UN-A-LOK 
LINER 


Brings 

Instant 
Interchangeability 
to 

Drill Jig Bushings 


DRILL BUSHING CO., 5107 PACIFIC BLVD., LOS ANGELES 58, CALIFORNIA 
TELEPHONE LUdiow 3-1122 / TELETYPE LA 1315 
‘WORLDS LARGEST INVENTORY OF PRECISION DRILL JIG BUBSHINGS'’' 
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YOU CAN INCREASE PROFIT AND PRODUCTION 


with this new 1D D SUPER-PRECISION 
U AE 10-6 BORING MACHINE 














Two Heads Are 
Better Than One 


and of course you can have more than one 
spindle in each head. The Pope Model 10-6 
features two precision boring heads* operating 
completely independently of each other to 
provide simultaneous or alternate cycling 
movement of the heads. This means increased 
production. 

*The Pope Boring Head Spindles on this machine 
revolve within 20 Millionths. 














November 1960 


POPE| 


PROGRAMMER || 


Do lt All With Dials \ 


Automatic cycles for boring operation sequences are pro- 


grammed on these dials. The operator simply determines 


the sequence of operations and dials each one. You get 


continuous production of uniform parts in less time. 


The Pope Electric Programmer gives you 
finger-tip fast control of infinitely variable 
speed, distance and operating sequence. You 
dial in the complete program with ease and 
speed that beats expensive numerical or tape 
control. Supreme accuracy is maintained for 
cycle after cycle. 


For precision production at a profit 
look into this Pope Model 10-6. 
Write for Bulletin S-21. 


ENGINEERS, DESIGNS AND BUILDS 
Pear ANTI-FRICTION BEARING SPINDLES 
FOR EVERY PURPOSE  _- 
POPE MACHINERY CORPORATION + 261 RIVER STREET: HAVERHILL, MASS. 
. Established 1920 
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versatile “building blocks” for... 


simple, cost-cutting set-ups 


DUNDEE ~vroman< 


EASY, DO-IT-YOURSELF ARRANGE- 
MENTS... completely built-in power 
and controls and simple nose mount- 
ing brackets let you mount Qumore 
Drilling or Tapping Units to get sin- 
gle or multi-hole machining set-ups! 


do al/ these jobs -- and more 
TAP e DRILL e REAM e CHAMFER 
SPOT-FACE e CENTER e DE-BURR 


Low first cost. Low operating cost. You benefit on high or low produc- 
tion runs. Simple design, unique mounting, and self-contained ad- 
justable feed and speed controls permit quick changeover from job to 
job—eliminates expensive idleness of high-cost special machines. 


Completely automatic—eliminates operator slowdowns and errors— 
minimizing scrap loss, tool breakage while maintaining constant pro- 
duction rates. Even unskilled labor can learn to operate in minutes. 
Precision engineered with famous Dumore quality and workmanship, 
to give trouble-free performance over millions of cycles. Pneumatic 
feed uses almost no air . . . a real cost-cutting feature! 


Want more details? ... Write Us 


DRILLING UNITS 


INDUSTRIAL SUPPLY 
DISTRIBUTOR, NOW 


. .. for a demonstration at your 
own shop, if you like. He'll be 
glad to show you sample set-ups, 
too. 3 models to choose from, 
priced from $565.75 FOB Racine, 
complete with all components 
including motor, ready to oper- 
ate. Ask him to show you the 
— range of accessories avail- 
e. 


PORTABLE PRECISION 
eee ee ee eee UMmaRe METALWORKING TOOLS 
® 


THE DUMORE COMPANY « 1310 17th St., Racine, Wisconsin 
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See the Hughes two-axis positioning system in operation at the ASTME Show in Los Angeles, Booth 445 


Hughes two-axis control system, with positioning table, can be 
retrofit to almost any kind of drilling machine—single or multiple 
spindle—or to any other type machine requiring two-axis 
positioning. 

Hughes numerical controls will reduce lead time, eliminate 
complex jigs and expensive tooling, and increase the productivity 
of your machine. And, they are easy to-operate and service! 

The Hughes Positioning Table is automatically operated from 
pre-programmed taped instructions. The table positions at a rate 


of 150 inches per minute; has repeatable accuracy to within 
0.0002”. Measuring circuit and drive motors are fully integrated. 

Installation of this proven system is simple and fast. In many 
cases, all it takes is one day. 


To find out more about how Hughes numerical controls can increase 
your profits, write, teletype (TWX INGL 4117) or call collect: Hughes Indus- 
trial Systems Division, P.O. Box 90904, International Airport Station, Los 
Angeles 45, California. For export information, please write: Hughes Inter- 
national, Culver City, California. 


NOW! a numerical 


control package 
that can be 


retrofit to: 
your present 
machine 


tool 


November 1960 
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WVENIENT 

CKAGING 
Housing of 
amplifier is 
carrying case for gage. Gage head 
can be removed and mounted with- 
out disturbing plug connection, and 
cover replaced while head is in use. 
3attery beneath panel is easily 
removed. The small plastic 
box contains holding and 
mounting accessories. 


Tool and Manufacturing Engineer 








e eo LOW COST PORTABLE 
ELECTRONIC GAGING UNIT 


Now more compact, more versatile, easier to use... 


Many new features. 


FEATHER-LIGHT TOUCH Extremely low contact pressure — less than 2.5 grams —so light you 
can gage dependably to high accuracies in the shop without using heavy weight stands. 
Electro-probe can be used with test set stands or even more conveniently with new, 
low cost, wide range height stand illustrated. 
UNIFORM GAGING PRESSURE Unique gage head design permits constant pressure 
throughout range (change is less than 0.1 gram per .001” of contact travel 
in either direction). Pivot located so that magnification remains constant 
7—Xith changes in contact position. 


/ : ; 
CONTACT TIP DESIGN (Patent applied for) New involute curve 
im of tip permits accurate measurements, even with finger at 20 





E CHOICE OF GAGE HEAD POSITIONS Contact can be 
iNoned anywhere within arc of over 200° and is clutch-mounted 
mplete overtravel protection. Small tip on contact lets you 

where other electronic gages cannot. 


AL RANGE ZERO ADJUSTMENT Two-speed knob provides unique 
ngement for both long range electrical zero adjustment (over .008”) 
Mt fine setting. Simplifies set-up and makes precise mechanical 
sftioning unnecessary. Each Electro-probe has two ranges (+ .002” and 
001” for one model and + .001” and + .0002” for the other). Other magnifications 
available. Scales are correlated; zero setting will not change when switching magnification. 





TTERY LIFE QUADRUPLED New transistor amplifier design gets 1200 to 1300 hours’ life from 

recury cell battery (up to 2 years’ operation in normal use) — more than four times that 
oftained by previous model. Can also be operated from pen size mercury cells or .. . in emergency 

. regular carbon-type batteries. Where use is continuous, a battery eliminator can be 
furnished for 115 volt operation. 


r at any angle for best visibility. The fine line graduations and needle-thin pointer provide 

j, precise readings. The meter is highly accurate and more rugged than previous model. 

er housing contains all amplifier components (transistors and printed circuit card) so entire 
unit can be easily and compactly mounted in a panel if desired. 


For demonstration or brochure, write 
FEDERAL PRODUCTS CORP., 61911 Eddy Street, Providence 1, Rhode Island. 


AFEDERAL 47 


FOR RECOMMENDATIONS IN MODERN GAGES... 
Dial Indicating, Air, Electric, or Electronic — for Inspecting, Measuring, Sorting, or Automation Gaging 
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MORSE AGAIN BRINGS YOU 
THE BIGGEST NEWS IN CUTTING TOOL HISTORY 


ee 


ZT 


First Patent of Its Kind 
ver Issued For Tap-M inufact 


grinding — the revolutionary new principle of tap manu- 
facturing is now an exclusive Morse patented process. 


automatically and accurately controls grinding wheel feed 
limit and compensates for changes in the position of the cutting face of 
the wheel due to wheel dressing. 

taps are absolutely uniform, with keen cutting edges that 
insure longer service life than any other tap on the market. For fast, 
economical, exact tolerance tapping, order ‘‘Vectormatic.” Call your 
Morse Franchised Distributor today... your only source for patented 
Morse “‘Vectormatic”’ taps. 


Patent No. 2929172 granted March 22, 1960. 


means “THE MOsST” in Cutting Tools 


MORSE TWIST DRILL & MACHINE CO., NEW BEDFORD, MASSACHUSETTS 


Warehouses in: NEW YORK + CHICAGO + DETROIT + DALLAS SAN FRANCISCO 


| We A Division of VAN NORMAN INDUSTRIES, INC. 
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IAATA, at these 


LOW HOURLY 


BAND FILER 1 


16¢ 


Accurate 


high-speed 


‘ filing work 


UTILITY MACHINE 2 


26° 


Light-duty 
all-purpose 


manual operation 


“WAGE RATES” 


venient coupon below. 


Here are hourly “wage rates” for just 16 of many 
DoALL machine tools. It shows you the extremely 
low cost of putting their great earning power to 
work in your plant without capital expenditure. 
Their high productive capacity can earn as much as 
ten times their “wage rate.”” Put DoALL machine 
tools on your payroll to reduce manufacturing costs. 
There is a best machine for every job. Use con- 





CONTOUR-MATIC* 3 


Fixturable 
table 
power feed 
uses HSS 
saw bands 


CONTOUR MACHINE 4 


am 51 


For contour 
sawing, filing 
polishing 


POWER SAW 5 


For hand- 
{i operated 
P cut-off 


work 


LAPPING MACHINE 


6 


7\¢ 


Ultraprecision 
dimension 
finishing 





ZEPHYR MACHINE 7 


» 896 


: | High-speed 


= and friction 


sawing 


POWER SAW 


a oe 
“= 


cut-off work 


SURFACE GRINDER 9 


33° 


Precision 


operation 
ot 


SURFACE GRINDER 10 


41.28 


Production 
precision 
automatic 


operation 





BAND MILL UL 


*5.13 


For slabbing 
shanking 


refacing 


ANGLE POWER SAW 12 


1.65 


Automatic 
angular cuts 


up to 45 


1/D micro-sticer | 


+1.80 


An Automatic 
, precision 
slicing 


* semiconductors 





“= RgE i : : dicing 
MATL THIS COUPON TODAY! 





PAN-ARM* SAW 


Reg. T.M The DoALL Company 


November 1960 





CONTINENTAL /© 
PRODUCTION SAW 


$2.40 


For continuous 
‘heavy-duty 
cut-off work 
T. carbide 


saw bands 


HERE: 


THE DéALL COMPANY bes Piaines, itl 


We want more information on the machines checked 
2 e o6 2. 


14 


é6l¢ 


MICROTOM-ATIC* 


—* 


Ea 
> 
precision 


ay) slicing and 


8-65 


9 10 il 12 13 14 15 16 





‘OE oe Sh Be 


Deadinall 





Name 





Company 





Address 





City 








Use Reader Service Card, CIRCLE 15 





WORK-HOLDING BY WOODWORTH 


ARBORS ASSURE 
TRUE CONCENTRICITY AT HARTZELL 


@® DAVID BIERMANN, Vice President and General Manager of Hartzell 
Propeller, Inc., Piqua, Ohio, regards Woodworth work-holding perform- 
ance as outstanding on several difficult machining operations at Hartzell. 
Citing just one example of superior chucking, Mr. Biermann explained the 
job pictured above, “‘On this blade turning operation, we had a problem 
af holding concentricity between the bore and the O.D. of the blade shank, 
also excessive set-up time slowed production when changing from one 
blade size to another. With WOODWORTH’S “TORK-LOK” ARBOR, 
we maintain .0005 T.1.R. concentricity and have cut set-up time from a 
previous 45 minutes down to 3 minutes or less! ; 


“Hartzell’s motto is ‘BUILT-ON HONOR’ and precision tools such as 
DAVID BIERMANN Woodworth’s equipment help us maintain our position as the leading 
producers of aircraft propellers for light plane industry.” 


@ Woodworth sales engineer, Robert Diedrich, is shown above with 
machine operator Paul Manson at Hartzell Propeller. The turning operation pictured 
is performed on a Monarch 18” lathe. The shank of the aluminum propeller blade 
is formed using WOODWORTH’S “TORK-LOK” COLLET ARBOR for holding, 
and no tailstock is necessary. From a rough diameter of 4.500” the shank is 
turned to 4.193”, +.001”. Woodworth’s arbor replaced an expanding mandril 
which was previously used for short runs on this machine. 


“mnorcamce When You Buy, Specify 
WOODWORTH 


1300 EAST NINE MILE ROAD a i S6 Sela my itme tie lier \, | 
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More 
cost-cuiting 
IDEAS- 
to help 


PRODUCTION POINTERS 


“ GISHOLT 


you 








HOW IHC SUPERFINISHES BEARING RACES 300% FASTER 


Superfinisher® with automatic 
work handling cuts time, 
improves quality 


Here is an excellent example of how 
new equipment, properly applied, 
offers dramatic cost and time savings. 
In use at International Harvester’s 
West Pullman Works, Chicago, IIli- 
nois, this Gisholt Model 79A Bear- 
ing Race Superfinisher handles ta- 
pered inner bearing track surfaces on 
a wide variety of inner bearing races, 
244" to a maximum O.D. of 4%". 
Here is the operation on an inner 
bearing race with a 12° taper and a 


2%" bore.Ground parts are placed in 
a gravity loader. A pocket wheel in- 
dexes the work to chucking position. 
The tailstock moves the part over an 
arbor for chucking in the I.D. The 
Superfinishing stone engages the out- 
er track surface. At the end of the 
automatic cycle, the stone and tail- 
stock retract, and spring-loaded pins 
eject the part. The pocket wheel in- 
dexes a new workpiece into position, 
at the same time discharging the fin- 
ished part. F.t.f. time, 10 sec. 
Different part sizes are accommo- 
dated by adjustment of loader tracks 
and replacement of the pocket wheel, 


arbor sleeve and Superfinishing stone. 
The quill is adjusted for angle and 
diameter. Separate sets of dial con- 
trols adjust spindle speed, stone pres- 
sure, reciprocation rate and stone con- 
tact time. 


Superfinishing eliminates one grinding pass, 
provides better surface faster. Former meth- 
ods required two grinding passes—the sec- 
ond to bring the surface from 60 to 25 
micro-inches RMS in 25 sec. Next the races 
were Superfinished to 8 micro-inches RMS 
in 30 sec. Now the races are Superfinished 
from 60 to 8 micro-inches RMS in only 10 
sec. 


View from rear of machine showing Superfinishing stone 
engaging workpiece and Superfinished part in discharge 


conveyor. 


Rough workpiece at top. 
Superfinished part at bot- 
tom has a “controlled” 8 
micro-inch RMS finish 
after fast, 10-sec. Superfin- 
ishing operation. 


For information on Superfin- 
ishers circle or write in No. 
736 on inquiry card. 


MASTERLINE® 79A Bearing Race Superfinisher. Note 
dial controls at left which govern basic machine functions 
and speed setup. Gravity loader holds number of rough 
parts. Full automatic operation frees operator to handle 
additional units or perform other work. 
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Setup demonstrates 
combination of advantages 
offered for first time in 
ONE machine 


Now for the first time the No. 5 AR 
Turret Lathe gives you the efficiency 
and consistent accuracy of automatic 
cycling, plus the versatility and quick 
setup of a hand-operated ram type 
turret lathe. And it handles BOTH 
BAR AND CHUCKING WORK. 
Take this 1” valve bonnet job, for 


example. First operation (A) is a bar 
job; second (B), a chucking job. 
While both operations could easily 
be done on one AR—converting from 
bar to chucking in one hour or less— 
the volume of work here warrants the 
use of two AR’s: one for bar work, 
the other for chucking. 

All external and internal surfaces 
in area A are machined in the first 
operation in only 3.3 min., f.t.f. An 
Air-draulic bar feed allows feeding 
of the 244” bar stock right up to the 
collet pads. 

Tooling for the second operation 
(chucking) is shown. All internal and 


ADVANTAGES 


EASY WAY TO HANDLE STEP SHAFTS 


Speeds setup, reduces inspection, cuts tool costs 


Step shaft jobs couldn’t be easier 
when you’ve got a No. 12 Automatic 
Production Lathe with a multiple- 
pass JETracer’ operating within the 
automatic cycle. 

All the work on the step shaft 
shown (12%" x 2%") in the setup 
photo is completed in just two 4-pass 
operations. 

Operation 1, on one end, takes just 
5.0 min., f.t.f. Operation 2, shown — 
only 4.9 min., f.t.f. 


“ JETracer, operating within automatic cycle 


of No. 12 Automatic Production Lathe, 
makes short work of stepped shaft job. 
Second operation shown. The JETracer han- 
dles the stepped diameters and contours, 
using four different templates for each opera- 
tion. Necking, grooving and chamfering are 
completed from the rear independent slide. 


For information on JETracing, circle or write in 
No. 737 on inquiry card. 


external surfaces in area B are com- 
pleted in only 2.1 min., f.t.f. Opera- 
tions handled during the automatic 
cycle include: deep hole drilling with 
automatic chip clearing; internal and 
external threading; internal recess- 
ing; dwell for cleanup, and reverse 
feed for fine finish. Many of these 
operations would require a highly 
skilled operator if done on a hand- 
operated machine. 


One operator easily handles two AR’s—one 
for bar work, the other for chucking work. 
He keeps bar stock supplied on one, chucks 
and unchucks on the other, and removes 
finished parts. 

= 


IMALL-LOT 


The JETracer, mounted on the front 
carriage, has a 4-pass automatic in- 
dexing template carrier. An auto- 
matic indexing tool post on the 
JETracer slide presents a roughing 
tool on the first three passes, then a 
finishing tool on the final pass. 

To handle similar parts requires 
only a change of tracing templates 
and grooving tools, and chamfer tool 
adjustments. Many shaft jobs may be 
completed in just two passes for each 
end. With such a setup, four tem- 
plates would be used and the work 
turned end-for-end after the second 
pass. The entire part could then be 
completed in one machining cycle— 
eliminating the need for the banking 
of parts. 


Rigidity and automatic cycle of No. 12 
Automatic, combined with efficiency of 
multiple-pass JETracing, assure accuracy 
and economy. 


EFFICIENCY 


AR (Automatic Ram) Turret Lathe averages 
50% boost in productivity—extends tool 
life—assures consistent, close-tolerance 


quality. 


For information on AR, circle or write in No. 738 
on inquiry card. 





AUTOMATIC 10-STEP 
BALANCING 


ELIMINATES 


CHANCE OF HUMAN ERROR 


Cycle includes measurement 
and location of unbalance, 
correction and inspection 


Perhaps you can take advantage of 
the principles involved in this auto- 
matic balancing setup used by a well- 
known automotive manufacturer. 
Here two automatic Gisholt 2U Bal- 
ancing Machines are an integral part 
of the crankshaft machining line. 

Each machine is furnished with a 
ring (bob) weight eliminator, which 
offers considerable savings in tooling 
costs and work-preparation time— 
and two Leland Gifford multiple- 
spindle drilling units. 

The crankshafts are manually load- 
ed and unloaded. Balancing machine 
operation is completely automatic. 
In one continuous cycle it measures 
the amountand location of unbalance 
in each of twocorrection planes. It in- 
dexes to the exact angles for correc- 
tion drilling and then inspects to as- 
sure balance within the 4% ounce inch 
tolerance. 


N OFFERS 


Gisholt Automatic 2U > 
Balancer setup measures 
amount and locates 
angle of unbalance in 
each of two correction 
planes, corrects by drill- 
ing, and inspects for 
balance in one, 100- 
second, automatic cycle. 
Note multiple-spindle 
correction drilling units 
to right of operator. 
Operator loads and un- 
loads, couples and un- 
couples the drive. 


If unbalance exceeds the maximum 
correction that can be made in one 
drilling, if unbalance falls outside the 
sectors in which correction can be 
made, or if residual unbalance ex- 
ceeds tolerance, the machine stops 
and a signa! light goes on. 

A manual operation switch then 
permits the operator to reinspect the 
workpiece and make the necessary 
balancing correction. 


TRACING AN 


Single-point ceramic tracing and carbide threading 
operations combined in automatic cycle for top efficiency 


This part, an accumulator cap of 1040 
steel, was previously rough- and 
finish-machined, and then threaded, 
using collapsible die heads. It is pro- 
duced in two different sizes. The 
manufacturer wanted to eliminate 
problems of holding size and meeting 
fine surface finish requirements. He 
also wanted to combine machining 
and threading on an automatic, and 
reduce tool, die and setup costs. 

The answer, provided by a CRI- 
DAN E Automatic Threading Lathe, 
may help you in your own work. The 
illustrations and captions tell how 
the CRI-DAN handles contour-trac- 
ing and threading far faster than by 
previous methods. 


CRI-DAN E cuts time—combines tough in- 
ternal contour-tracing and threading jobs in 
automatic cycle. Change-over for two part 
sizes takes approximately 15 min. 


For information on CRI-DAN E, circle or write 
in No. 740 on inquiry card. 


The part shown, 64%" diameter, 4%" long, 
arrives at CRI-DAN rough-machined. It is 
held in special jaws to eliminate distortion. 
A triangular insert-type ceramic tracing tool 
is used, starting at the face, to face, chamfer, 
bore L.D., under-cut thread relief, bore seal 
diameter and face bottom of seal diameter. 
A machining speed of 700 to 800 s.f.m. pro- 
duces a 50 micro-inch RMS finish on all sur- 
faces. Triangular inserts provide six cutting 
edges with 12 pieces completed per edge. 


The 1.450’-long, 5.375"-diameter, 16 NS- 
2B thread in the bore is then completed in 
12 passes (.0015” in feed per pass) by the 
single-point carbide threading tool. Note 
that both the tracing and the threading tools 
are mounted in the same holder. The thread 
is machined from the right-hand side of the 
part—starting at the base of the bore and 
feeding out to the face of the work. 





ASK YOUR GISHOLT REPRESENTATIVE 
ABOUT FACTORY-REBUILT MACHINES 
WITH NEW MACHINE GUARANTEE 





ADING 


* 


The entire automatic sequence can 
be completed for the average part in 
100 seconds, so the operator has am- 
ple time to handle two machines. 


Ten operations for locating, measuring, cor- 
recting and inspecting for balance are quick- 
ly performed in one automatic cycle—elim- 
inating human error, assuring that balancing 
tolerances are uniformly met on every part. 


For information on balancing hi 
or write in No. 739 on inquiry card. 





, circle 


CUT YOUR COSTS 


Close-up of the work and tooling. At right: 
ceramic threading tool and part showing 
surfaces traced. At left: carbide threading 
tool and thread produced in 12 passes. 
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First operation setup. Cross-feeding hex tur- 
ret tools bore, turn, recess, face, chamfer and 
groove I.D. Square turret tools turn O.D., 
face, chamfer and single-tool the V-belt 
grooves. Time, 73.9 min., f.t.f. Second oper- 
ation is the same as the first except for groov- 
ing and boring. Time, 33.4 min., f.t.f. One 
set of tools handles both operations. Revers- 
ible chuck jaws speed change-over. 


ONE TAPE-CONTROLLED 


Cuts f.t.f. time 85%, cuts 
setup time 68%, assures 


consistent accuracy 


Imagine the savings on your short- 
run jobs with a setup like this in your 
shop. It combines the automatic cycle 
of a versatile Fastermatic Automatic 
Chucking Turret Lathe with the fast 
setup and small-lot flexibility of 
point-to-point, punched-tape 
PRODAC control. Westinghouse 
Corp., Motor and Control Division, 
Buffalo, New York, is the user. 

Here the operator sets his tools, 
inserts the tape in the reader, takes 
his trial cuts, makes his final tool ad- 
justments, and starts the automatic 
cycle. Hand setting of stops and trip 
dogs, and selection of spindle speeds, 
feed rates and machine functions, are 
eliminated—all having been pro- 
grammed on the tape. 

The tape-controlled Fastermatic 
used by Westinghouse handles a 
great variety of work formerly re- 
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MACHINE COMPANY 
Madison 10, Wisconsin, U.S.A. 


CROSS-FEEDING HEXAGON TURRET CUTS 
SMALL-LOT TOOLING COSTS 


Full-swing side carriage 
permits handling larger work 
on less costly machine 


Two important cost-cutting advan- 
tages are obtained by this setup on a 
Gisholt MASTERLINE 3L Saddle 
Type Turret Lathe: 

1. A cross-feeding hexagon turret 
cuts tooling costs and reduces 
setup time for short-run work; 

.A full-swing side carriage 
(standard) permits swinging 
work up to 2134” diameter over 
the cross slide on the less costly 
3L size machine. 

You'll want to remember the way 
these advantages are used to machine 
20%" diameter, 7”-wide cast iron V- 
belt pulleys in two operations. 

Standard boring bars and cutter 

holders are mounted on the cross- 
feeding hex turret. These are used to 
bore, turn, face, recess, chamfer and 


FASTERMATIC’ OUTRUNS 


quiring six machines. Consistent pro- 
duction rates, long tool life and uni- 
form quality are important benefits. 


IF Fastermatic, with point-to-point punched- 
tape control, outproduces six older machines 
on variety of small-lot work. Engineering 
department has complete control; operator- 
influenced variables are eliminated. 


For information on punched-tape PRODAC-con- 
trolied Fastermatic, write in or circle No. 742 on 
inquiry card. 


The Gisholt Round Table represents the collective 
experience of specialists in the machining, surface- 


groove I.D. One set of tools is used 
for both operations. A 6-position stop 
roll for the cross-feeding hex turret 
assures repeat accuracy on all cuts. 

The full-swing side carriage per- 
mits moving the cross slide right up 
beside the almost maximum diame- 
ter part as square turret tools turn 
the O.D., face, chamfer, and machine 
the V-belt grooves. The nine grooves 
are single-tooled to eliminate distor- 
tion and provide a fine finish. The 
side carriage stop bar has special 
notches that assure accurate spacing 
of grooves with minimum operator 
effort. 


Cross-feeding hex turret allows standard 
tools to handle multiple operations. With a 
taper attachment or JETracer control, even 
greater versatility can be obtained at min- 


imum cost. 


For information on saddle type turret lathes, 
circle or write in No. 741 on inquiry card. 


SIX OLDER MACHINES 


Setup used by Westinghouse for machining 
twe sides of nodular iron commutator 
V-rings, 44%" diameter, 1%" wide. Point-to- 
point, punched-tape PRODAC-controlled 
Fastermatic cuts previous setup time 68%, 
cuts f.t.f. time 85%. (Below) Rough ring and 
both sides of finished part. One side ma- 
w chined from hex turret sta- 
tions 1 and 2, and front 
cross slide. Other side han- 
dled from stations 3 to 6, 
and rear cross slide. Total 
f.t.f. time, just 44% min. 


No. 11-1260 
769 


finishing and balancing of round and partly 
round parts. Your problems are greicomed here. 


Turret Lathes - Automatic Lathes - Balancers - Superfinishers 
Threading Lathes « Packaging Machines * Masterglas Molded Plastic Products 


Printed in U. S. 





Lehigh H blanks and forms 1,000,000 
pieces before redressing is necessary 


l'sing a die of Bethlehem Lehigh H 
tool steel, Sobel Metal Products Co., 
Easton, Pa., 


produced this nickel- 
silver belt accessory, of the type used 
with army uniforms, at the rate of 
ibout 1,000,000 pieces before redress- 
ing was necessary. Blanking and 
metal, the die was 
hardened to Rockwell C60-61. One of 


forming .020-in 


the requirements of the order was 
that no marking was permitted on 
the finished part 

Lehigh H (AISI D-2) is excellent 
tool steel for jobs like this. Not only is 
it the leader in machinability among 
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the high-carbon, high-chromium tool 
steels sold today —it also has im- 
proved wear-resistance because its 
vanadium content has been increased 
to 1 pet. 

As the result of a new manufactur- 
ing process, Lehigh H has improved 
carbide distribution and increased 
center density. It also has minimum 
distortion during heat-treatment. 

If you want unexcelled machin- 
ability, excellent wear-resistance, and 
plenty of dependability, Lehigh H is 
your answer. See your Bethlehem tool 
steel distributor for prompt delivery. 


BETHLEHEM TOOL STEEL 
ENGINEER SAYS: 


Blind Holes Can Cause 
Plenty of Trouble 


Unless one uses great care, blind holes 
can cause a lot of trouble when heat 
treating tools. Holes for studs or 
dowel pins are typical of the blind 
holes which, as a rule, are paid little 
attention. Exposing blind holes to 
liquid quenching produces extremely 
high internal stresses, which can lead 
to cracking of the tool, either during 
heat-treatment or in service 

If it is not necessary for blind holes 
to be hard internally, these difficulties 
can be avoided by packing the holes 
prior to the quench, using clay, as- 
bestos rope, steel wool, or a steel plug. 

Blind holes are particularly ob- 
jectionable if they must be uniformly 
hard on the inside surface. The only 
way to meet this requirement con- 
sistently is to select a grade of air- 
hardening tool steel. 


Be Sure to Try 
Red Sabre Tool Bits 


You’re sure of economical eutting when 
vou use Bethlehem Red Sabre Tool Bits, 
regardless of the type of application. Red 
Sabre is a super high-speed steel, with 
about 1.50 earbon, 12.00 tungsten, 5.00 
vanadium, and 5.00 cobalt. The bits have 
high red-hardness and uniform hardness 
all the way through, for peak resistance 
to wear and maximum cutting ability. 
They come hardened to Rockwell C65, 
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all 
RED RING MACHINE 
SHAVES LARGE GEARS 
FASTER... 


MORE EFFECTIVELY 


Table in 
shaving position 


Significant design innovations in the iF ® a 
New Model GCX enable you to shave =, oo xe. 
the larger, heavier gears (up to 24” } U- Re RED RING A GE 
Pitch dia.) with the same facility and 7 ae 
precision as smaller gears are shaved. 
Methods of loading and unloading 
are unrestricted. The work is loaded 
with the table at the extreme limit of 
its travel—clear of any overhead 
interference. 
At the end of the shaving cycle, the 
cutter head rises in rapid traverse to 
clear the work and the table returns Table in 


to its loading station for quick un- Rep Senos CN — 
° SPUR AND HELICAL GEAR SPECIALISTS 
loading. 


ORIGINATORS OF ROTARY SHAVING 
__ GEAR HONING AND ELLIPTOLD 
If you manufacture such gears as 


are used in trucks, agricultural or ord- NATIONAL OACH xe MACHINE co. 
nance equipment, ask for Bulletin S60- 5600 ST. JEAN e DETROIT 13, MICHIGAN 

8 and get the full details of this new, wos ARGEST Pe ER OF GEAR SHA 

economical method of gear shaving. 
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BE VLIE@ MICROBORE - 


November 1960 


9 surfaces 


rough and finish machined 
in 2 passes... 


HOW MICROBORE CLUSTER TOOLING DOES IT ON A PRECISION BORING MACHINE! 


Special Microbore Cluster Tooling makes it 
possible for a leading electrical equipment 
manufacturer to obtain a continuous flow of 
finished parts by rough and finish machining, 
simultaneously, nine surfaces on a generator 
end bell casting in two passes. 


SET-UP TIME IS FASTER, TOO—Independent, 
precision adjustment of each tool point per- 
mits accurate settings in a matter of seconds. 
Speed and accuracy of adjustment, plus 
compactness of Microbore units, makes 


cluster tooling practical to a degree formerly 
considered impossible. 


Microbore is a versatile tool with unlimited 
application for all types of boring, turning 
and facing operations. Microbore Standard 
Boring Bars, Boring Bar 
Sets and Flash-Change 
tooling complete the 
perfect combination for 
accurate, quick change 
tooling. 


® To nnd out how Microbore can help you, write for our new catalog No. 58. 


DeViies — Microsore System 


DIVISION 


Cc) 


f VE VELFRES 


Fair Street e Royal Oak, Michigan 
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NOW-BENDIX OFFERS COMPLETE LINE 


DYNAPATH-23 NUMERICAL CONTOURING CONTROL. Featuring Circular Interpo- 
lation to permit the close-tolerance machining of arcs and circles, as well 
as straight lines, with a minimum of input data. Offers 0.0002-inch resolu- 
tion on 2, 3, or more axes of control. Each application individually engineered 
for the best possible combination of machine tool and control unit. 


TREMENDOUS VARIETY of parts machined 
with Bendix numerical control shown 
here. Parts range from complex missile 
components to simple but extremely 
accurate cams. 


DYNAPOINT-22 NUMERICAL POSITIONING CONTROL. Provides the finest FERRANTI FP-22 NUMERICAL POSITIONING CONTROL SYSTEM. Float- 


electronic resolution available anywhere—0.000010”" for jig borer 
accuracies within 0.0001” on finished parts. Uses 8-channel binary- 


ing zero for fast, easy set-up and low-cost tooling. Dial 
input provides manual operation flexibility. Wear and 


coded decimal tape format—compatible with other N. C. units loss of accuracy eliminated because there are no con- 


and with standard tape preparation equipment. 





tacting parts in measuring units. 











OF NUMERICAL CONTROLS 


New, completely transistorized POSITIONING and CONTOURING 
units provide greater reliability, lower operating costs and 


made-to-order accuracy. 


Tested and proven in scores of instal- 
lations, over thousands of productive 
hours, Bendix numerically controlled 
contouring systems have become 
recognized as the finest. Based on 
this solid history of achievement, The 
Bendix Corporation now introduces 
its second generation control systems, 
the DynaPath-20 Series Numerical 
Contouring Controls, and the Dyna- 
Point-20 Series Numerical Positioning 
Controls. 

To further extend its broad cover- 
age of the numerical control field, 
Bendix has obtained exclusive rights 
to distribute the Ferranti tape con- 
trolled positioning units and Ferranti’s 


FERRANTI FI-22 COORDINATE MEASURING MACHINE. Checks work- 
pieces up to ten times faster than conventional methods. 
Direct and continuous readout (in *%-inch figures) of hole 
center locations with one-set-up simplicity. Accuracy of 
0.001” over entire 15” x 24” range. 


unique coordinate measuring machine. 

Bendix backs up the most complete 
line of numerical control equipment 
with the best and most complete 
service organization in this country. 
From application engineering through 
tape preparation, customer training 
and field service, Bendix has had more 
teamwork experience than has any 
other electronic controls manufacturer 
in the field. 

Only at Bendix can the machine tool 
builder and user find everything he 
needs for numerically controlled manu- 
facturing. Why not investigate Bendix 
PACKAGED PRODUCTIVITY 
today. 


See the new Ferranti Measuring Machine. 


Get latest information on 


Bendix Numerical Control Equipment 


at 
WESTERN ASTME SHOW 


Booth 435 + Sports Arena, Los Angeles + Nov. 22-26 





How George Deickert upped grinding 


Watchmakers have nothing on the builders of Marion power cate excellent first performances with their follow-up wheels.” 
shovels as far as accuracy is concerned. Some of the if 
shafts on Marion’s biggest shovel (two full carloads in a 
single scoop!) have to be finished to a tolerance of +.0004”’ 
on bearing surfaces. 


your grinding operations...large, small or micro- 
miniature...are less than 100% efficient by current 
standards of abrasive technology, your Bay State dis- 
tributor or direct representative is thoroughly trained and 
The sheer size of these grinding jobs staggers the imagi- fully equipped to work out practical improvements for you. 
nation too. The steel shafts run up to 12 ft. long and 14” Better grinding at lower cost... that is his business. 
in diameter so a tremendous amount of metal has to be 

removed and the grinding operation accounts for a sub- 

stantial chunk of costs. 


— 


That’s where an outstanding Tool Control Supervisor like 
Marion’s George Deickert is worth his weight in dollar 
bills. His analysis of the situation showed five major 
deficiencies in the wheels used for the job and he wasted 
no time turning dissatisfaction into action. He called in 
Bay State Abrasive Specialist Dick Crofoot and went over 
the whole problem with him in detail. Crofoot went to work 
with the engineering staff at Westboro and came up with a 
specification that did both grinding and finishing 

and ensured: (1) 30% faster stock removal. (2) 

Excellent instead of poor size control... easily 

within the + .0004” tolerance. (3) Consistent finish 

at 20 RMS. (4) 50% less dressing. (5) Greatly 

improved wheel life. (6) Consistent duplication 

of performance, wheel after wheel. 


As George Deickert himself says: ‘‘This isn’t 
the only job that Bay State has done well on 
for us. We have dozens of different types of 
grinding jobs ...and we use a great many differ- 
ent types of wheels, including tool wheels. Bay 
State not only does a lot of jobs for us and does 
them well... they have also been able to dupli- —— — iS One of the biggest ex- 
cavators ever built, Marion 
Power Shovel Company’s Type 
5761 “‘Stripmaster” can dig 65 
cu. yards at a time, fill two 
railroad cars with a single 
dipperful. 













George Deickert, left, Tool 
Control Supervisor, and Mel- 
vin A. Griffith, grinding ma 


operator Marion 
Shovel Co., Mari 
check progrs 
high earbon molyt 
teel ‘shaft ay 
a Bay State Viln 
ng wheel. 
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speed 30% and cut dressings by 50% 
at MARION POWER SHOVEL 


George Deickert’s background is impressive 

to put it mildly. His technical training 

started in Germany with a Masters Degree 

in steam and combustion engineering from 
Berlin University. His business career includes 
hitches with United Carbon Co., and 

Weston Instrument Co., in Newark, N. J. 

and fifteen years with Curtiss-Wright in 
Patterson, N. J. Starting as a Methods 
Engineer, he’s been with Marion Power Shovel 
since 1947. He has used Bay State 

wheels since 1932 and says they have never 

let him down. 


BAY STATE ) 
ABRASIVES a 


oma tt 


Bay State Abrasive Products Co., Westboro, Massachusetts. 
In Canada: Bay State Abrasive Products Co., (Canada) Ltd., Brantford, Ontario. 
Branch Offices : Chicago, Cleveland, Detroit, Los Angeles, Pittsburgh. Distributors: All principal cities. 
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See the New Hydroptic ...Western Tool Show-Booth 430 


reasons why SIP Hydroptic Machines are first choice 


Precision and reliable performance are two important 
of leading manufacturers in the metalworking industry. | 


For information or nearest distributor, write to AMERICAN SIP CORPORATION 
Use Reader Service Card, CIRCLE 28 NEW YORK 17, N.¥ 


ONE HUNDRED EAST FORTY SECOND STREET 





* Since 1957, applied in 


20,000 special boring, 
facing, turning, milling [- 
and chamfering tools [| 


* Simplifies combining RS 


+ 


of operations 


Cartridge System 


2 
TIOnIZ 7? 


_n only 3 years, the Wesson adjustable cartridge 
tooling system has revolutionized the design of thou- 
sands of multiple point tools for boring, milling, 
chamfering, turning and facing. (For examples, turn 
the page.) 

The standard 5 styles shown below, alone, cover the 
vast majority of all special multi-point tool require- 
ments resulting in minimum inventory cost, minimum 
tool design and fabricating cost. From 2 to 18 or more 
operations may be combined in a single tool with the 
Wesson cartridges. Adjustable in two directions, the 
cartridges with their throw-away inserts cut down-time 
for setup and tool changes. They come in 5 styles (for 
square, triangular or pentagonal inserts) and in left 
and right hand types. 


The same cartridge can be used for machining 
; , 4 ae 
r 


a ‘ew 
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This little cartridge is 
the simple answer to thousands 


of special tool needs. 


different materials simply by switching to the required 
Wessonmetal grade. When a tool is no longer needed, 
cartridges can be switched to other uses. Damaged 
cartridges can be quickly replaced from stock, avoid 
high special tool replacement cost. 

You can often use special tools for different size 
parts by simply adjusting the cartridges. Designed to 
provide maximum chip clearance and to protect the 
cutter body, cartridges are rigidly retained in the body. 

Get our latest bulletin (C-660) on these standardized 
cartridges by circling A-2 on the Readers’ Service Card. 
Circle A-1] and our representative in your area will show 
you numerous illustrations of some of the 20,000 
different special tools in which these cartridges have 
proven themselves. 

Please 


se eos ae 





turn the page... 


Some of the many specials using WESSON cartridges 


AUTO TRANSMISSION CASE 


15 different operations with one tool 
boring, facing, chamfering. 


AUTOMOTIVE 


Simple tool block for multiple turn- 
ing and chamfering. 


ie 


HYDRAULIC VALVES 


Interchangeable preset blocks and 
cartridges face ends of all valve sizes. 


ELECTRIC MOTORS 


Bores and faces all bearings, chamfers 
OD, ID on various sizes of motors. 


STEERING ASSEMBLIES 


Hollow mill turns ends of control 
arm shafts. 


AIRCRAFT ENGINES 
Simple boring bars perform multiple 
boring and chamfering. 


CLUTCH HOUSING 
Bores and faces clutch housing of 


cast aluminum. Facing units have 
special cartridges. 


BRAKE DRUMS 


This boring tool R & F bores brake 


drums with 8 cartridges. 


ALUMINUM SLABS 


Milling cutter units to closely control 
face run-out in slab milling of alumi- 
num ingots. 


CONNECTING RODS 


Rough and finish bores big ends of 


rods, Three cartridges per diameter 
simultaneously adjustable. 


HOISTS 


Semi-finish bores, chamfers end and 
faces flange in one operation on alu- 
minum hoist housing. 


TRACTORS 


Rough bores, grooves, chamfers both 
ends and finish bores collar coupling. 


—_ 
ROAD BUILDING EQUIPMENT 


R & F connecting rods to a diameter 
tolerance of only +0.0002 in. 


CONVERTER 


Bores, counterbores, turns ID of hub, 
triple-faces and double-chamfers con- 
verter housing. 





A COMPLETE 


ht ie 
TO ASSURE YOUR PRODUCT'S EFFICIENCY 


| Whenever you have a gear problem—any gear problem— 
consult Illinois Tool Works for the right answer! 


From transmissions to turbines—from radar antennas to atomic 
reactors—if your product requires gears or gear trains, Illinois Tool 
Works has the experience, skill and facilities to solve your gearing 
problems. 


Gear users and gear producers are now offered valuable assistance 
in gear analysis, gear design, prototype and model manufacture, 
| gear tooling and quality control. This complete program is available 
to help you improve product efficiency and economy to strengthen 
| your competitive edge. 
| As a proven advisor to the Army, Navy and 
scores of power-product manufacturers, Illinois 
Tool has gained the background and engineer- 
ing know-how to accurately analyze your gearing 
problem and to recommend the most satisfac- 
tory solution for your specific requirements. 
| This service even includes training your 
personnel. 


Write Today for your ‘‘Gear Technical File’’ 






GEAR * 


is . 
‘QUALITY CONTROL . 









Ss 
a | 





TION ANALYSIS AND. DESIGN 


GEAR SERVICES 


INSPEX 


EE.E.E MIE ES “ECP EPR. Wa aP ES Et TS 
TOOL & INSTRUMENT DIVISION 
2501 North Keeler Avenue « Chicago 39, Illinois 


In Canada: CITCO DIVISION, CANADA ILLINOIS TOOLS, Ltd 


Don Mills, Ontaric 





PRECISION 
OPTICAL EQUIPMENT 
FOR EVERY 
TS BS) od 0 Om BLO] |B 


OPTICAL COMPARATOR—BENCH MODEL 2 OPTICAL COMPARATOR—BENCH MODEL 6 





AUTO-COLLIMATOR—MODEL 1 AUTO-COLLIMATOR—MODEL 3 STEREO MICROSCOPE—MODEL SM2 








STEREO MICROSCOPE—MODEL SM BINOCULAR MICROSCOPE—MODEL SBR SIMPLE MEASURING MICROSCOPE 








The above is only a partial listing of the many Nikon instruments designed to ena) 
meet measurement and inspection requirements in production, quality control, 


intricate parts assembly, and other applications demanding fast, accurate inspec- NIKON INCORPORATED 
tion. For complete details, write to Dept. TE-11 111 Fifth Avenue, New York 3, N. Y. 


VISIT NIKON BOOTH 365-WEST COAST TOOL SHOW 
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Model TWB 42” x 192" 
Heavy Duty Roll Grinding Machine 





|LAPOINTE| CHURCHILL ese. 


Plain Cylindrical Grinding Machine 





Precision Grinding Machines 
Available up to 72 x 432” 
A full range of PRECISION GRINDING MACHINES is now offered, 


in sizes all the way from toolroom type up to the very largest heavy 
duty roll grinding machines 36 feet between centers, with the patented 
automatic electronic feed mechanism. 


All are engineered for simplicity of operation, and ruggedly built with 
utmost care to perform the most exacting grinding operations. It can 
honestly be stated that no finer quality can be obtained than is built 
into these Lapointe Churchill Grinding Machines. 


Write for complete literature, Department TE. 


LAPOINTE MACHINE COMPANY 


HUDSON, MASSACHUSETTS 
Exclusive U. S. Agent for 
ASSOCIATED BRITISH MACHINE TOOL MAKERS, LTD. 7 — 3 ted ky On ND 


MACHINE 
vl Roe ee oe 
Planers, — Slotters Grinding Giochines Millers "¢ Gears Besos Turret L Lathes 
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NEW: W"=. 


20” ‘POWER FEED’ DRILL PRESSES 
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combine up-front control 
with one-hand operation 


Every model in this new W-T “Light-Heavyweight” 
line (and there are 16 of them to fit your needs) 
offers a revolutionary new mechanical power feed 
with performance features NEVER BEFORE 
AVAILABLE on a standard drill press. Now you 
can do continuous, heavy duty production drilling 
faster, easier and with greater accuracy. 


For unequalled flexibility—front mounted pilot wheel 
is mechanically integrated with clutch control to 
provide easy one-hand engagement of power feed: 
drill point pressure is infinitely adjustable from 0 to 
maximum capacity of machine; furnishes power and 
thrust for drilling 1” diameter holes, yet adjusts for 
use with 4," bits. 


For unmatched versatility—built-in control permits 
remote operation and can be electrically, hydrauli- 
cally or mechanically interlocked with other units or 
synchronized with automation devices. Operator can 
utilize four feed ratios, drill manually, mechanically 
or in combination. 


See your Walker-Turner Distributor (under ““TOOLS” 
or “MACHINE TOOLS” in the Yellow Pages) for a 
demonstration. The only way to really appreciate 
the many outstanding features of these new W-T 20” 
‘Power Feed’ Drill Presses is to see them in action. 
For FREE brochure giving specifications and infor- 
mation on how to adapt your present W-T 20” drill 
presses to ‘Power Feed’, write: Rockwell Manufac- 
turing Company, Walker-Turner Division, Dept. 
WL-26,400 N. Lexington Ave., Pittsburgh 8, Pa. In 
Canada: Rockwell Manufacturing Company of 
Canada, Ltd., Guelph, Ontario. 


WALKER-TURNER 
‘LIGHT-HEAVYWEIGHT" MACHINE TOOLS 


ROCKWELL © 








DRexel 6-4222 ESTABLISHED 1927 


WILLIAM T. HUTCHINSON CO, 


53 BROWN AVENUE SPRINGFIELD, NEW JERSEY 


HUTCHINSON HSS BLANKS 





115 Pieces — COMPLETE — .040” to .500” — $88.00 


your choice of two tolerances 
+ .0002” — .0000 
or 


+.0000 — .0002” 





JOBBER SET LETTER SET WIRE SET 
$32.27 $29.03 $27.40 


in Huot Index in Huot Index in Huot Index 

















HIGH SPEED STEEL — 64 “’C” scale hard — gage tolerance — mirror finish — parallel ground. 


ANY DECIMAL DIAMETER OF STANDARD LENGTH 
.010” TO 1.000” SHIPPED ON 24 HOUR NOTICE 
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Which of these “job-graded” 


Carboloy. cemented carbides is right 


for your operation? And why? 


What is your machining problem? Carboloy 
cemented carbides are job-graded for every dis- 
posable insert and carbide-cutting-tool application 
as a solution to your problem. Job-graded to help 
you choose the right carbide. Job-graded so you 
can count on optimum results from every Car- 
boloy tool or insert you use. And, with Carboloy 
carbides, you get the same consistent quality order 
after order after order! 


Carboloy inserts for steel-cutting grades 
are available PRE-HONED! 
Ready-to-use inserts honed to a precise radius in a 


complete line of job-graded carbides — that’s what 


36 


you get when you specify pre-honed Carboloy 
cemented carbide inserts.* Designed to reduce 
chipping, increase predictable tool life, withstand 
cutting pressures better, Carboloy pre-honed 
inserts offer savings in time and labor. 

Your Carboloy representative or Authorized 
Distributor is the man who can best fill you in on 
the job-graded carbide best suited to your machin- 
ing requirements. Contact him today ... or write: 
Metallurgical Products Department of General 
Electric Company, 11101 E. 8 Mile Road, Detroit 
32, Michigan. 

*Carbides in the 78 series are all pre-honed. Carbides in the 
300 series are available pre-honed, precision-ground, or 
utility ground. 
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SERIES SERIES 
78 300 


CARBIDES CARBIDES 


78 SERIES 300 SERIES 


Heavy-duty, heavy-feed steel-cutting 
applications? Then a carbide from the 
300 series is the one to choose. This is 


Where machine capacity is limited, the 
low initial tool cost of 78 series carbides 
provides real economy in normal steel- 
cutting operations; offers optimum out- the Carboloy series designed to cover 
put-per-dollar. In this series, the im- a wide range of steel-cutting operations 

everything from precision finishing 
to heavy-duty roughing — all at a lower 
cost-per-piece for such a variety of 
jobs. Most inserts in the 300 series are 


proved 78B grade is best to use where 
carbides are being initially applied to 
steel-machining operations. All dispos- 
able carbide inserts in the 78 series 
available pre-honed, precision-ground, 
or utility ground. 


come pre-honed to serve you better; 
save you time and labor. 


| 
| 
| 
GRADES : GRADES 
| 
| 
| 
| 
| 
| 
| 


CARBOLOY. 


CEMENT E D © a i'DES 


METALLURGICAL PRODUCTS DEPARTMENT 


GENERAL @@ ELECTRIC 


CARBOLOYs CEMENTED CARBIDES * MAN-MADE DIAMONDS * MAGNETIC MATERIALS ¢ THERMISTORS © THYRITE® * VACUUM-MELTED ALLOYS 
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What do you want in a throwaway 


insert holder? 








~ 
= 
=z 
~_ 
= 
+o 
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Inserts of standard indexable design | ' 





Adjustable chipbreaker 





Surface to surface contact between 
chipbreaker and insert 





Replaceable chipbreaker— 
independent of clamp 





Removable locking pin prevents chip- 
breaker loss when indexing insert 





Clamp arrangement does not 
obstruct chip flow 





Clamp arrangement does not place 
an eccentric load on clamp screw 





Replaceable and indexable shim 
seat—stocked for variable insert 
thicknesses 





Holders available in all styles for 
positive and negative rake, and 
square and triangular inserts 






























































Only the Valenite Throwaway 
Insert Holder* met all nine 
important specifications. 


The Valenite Holder is THE 
standard in more large plants! 
It gives faster, more trouble- 
free production—a better prod- 
uct at less cost. 


The new 32-page 

Valenite Turning 

Tool Manual lists 

over 200 styles 

and sizes of 

throwaway in- 

sert holders... 

gives job applica- 

tion data . . . has tracing 
templates for your engineering 
department. It’s free. Ask for it 
on your company letterhead, or 
call your Valenite representative. 


BOX 205 A 
ROYAL OAK, MICHIGAN 


* Patented 


Use Reader Service Card, CIRCLE 36 The Tool and Manufacturing Engineer 





or 


STANDARD’S Technicians 
corrected the thinning difficulties, pre- 
viously experienced when using the 
conventional type heavy duty drill. 

the web thinning process is “built- 
in” the flute contours ... a design 
feature that gives 


STANDARD‘S “‘self-thinned 
HEAVY DUTY ae. ee 


1. UTMOST 


ACCURACY 

. no flute or 
point distortion 
due to free hand 
resharpening. 


TO 


IMPROVED 
CHIP CONTROL 
. Shape of cutting edge 
acts as chip breaker. 


3. MORE SHEAR 
. outer cutting edge 
more advanced of center. 


*U. S. Patent No. 2,778,252. 


2. CONSISTENT 
PERFORM 


TOOL 
ANCE 
FROM GRIND 


Thin 
Webs 


HEAVY DUTY 
DRILLS? 


STANDARD’S 
Authorized Distributors 
Stock-ready for immediate 
delivery—the COMPLETE 
FAMILY OF STANDARD. 
QUALITY CUTTING TOOLS, 
Twist Drills ...Reamers... Taps... 
Dies... Milling Cutters...End Mills 


Tools and Gages. 


GRIND. If you have a real tough machining 


assignment, especially on hardness 
above ROCKWELL C-30 (285BHN) 

. or on Alloy Steel, Stainless Steel, 
Hard Cast Iron, High Temperature 
pays ... Call your STANDARD 

tributor, he has a Practical and 
ECONOMICAL solution. 


STANDARD [OOL (CO. 


3950 CHESTER AVENUE 


CLEVELAND 14, OHIO 


BRANCH WAREHOUSES IN: NEW YORK - DETROIT - CHICAGO - DALLAS - LOS ANGELES - SAN FRANCISCO 
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DIAMETER 


WAVINESS 














OUT-OF-ROUND BARREL 

















BELL MOUTH 


——_ 
MIS-ALIGNMENT 


YOUR TEN 


MOST COMMON 
BORE PROBLEMS 





All these bore errors from previous operations can be corrected 
fast and with minimum stock removal by Sunnen Honing. 


This fast abrasive stock removal process 
is often used to take out substantial amounts of stock 
as well as for final sizing. 


Stock is removed first from all high spots in 
the hole, immediately generating perfect 
roundness and straightness without 
changing original hole alignment 

Tolerance is guaranteed to .0001”, 

with any desired surface finish. 


When you specify Sunnen Honing for 
your |.D. operations, you eliminate 
delayed schedules and bottlenecks as 
well as scrap and salvage costs 
caused by hole problems. 


Average installation including tooling 
runs about $1,000 











REAMER CHATTER 


CORRECT ALL OF THEM WITH 


SUNNEN 
HONING 


SUNNEN PRODUCTS COMPANY 


TODAY'S TOLERANCES AND FINISHES CALL FOR HONING 
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DRILL + TAP 
REAM + BORE 
COUNTER - BORE 
COUNTER - SINK 

FACE...with 

THRIFTMASTER 
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ADJUSTABLE 
Ask NOW for our new catalog! 


ae 1012 NORTH PLUM STREET 
eS LANCASTER, PENNSYLVANIA 
PRODUCTS CORPORATION Phone EXpress 2-2101 





Also Makers of DORMAN AUTOMATICREVERSE TAPPERS 


THOMSON INDUSTRIES, INC 
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EVERY SECOND A TOOL STANDS IDLE 
WHILE AN OPERATOR LOADS OR 
UNLOADS COSTS YOU MONEY 





— Necd chose, tlnance indextug ? 
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2 | Model BRET-13B 
} 13” diameter top 


Factory set for either 4, 6, 9, 


Pe Nes Z- 12 or 18 stations 


% 


7 
Ray Aq 


Extremely close indexing tolerances. . . that 
is the extra feature built into this group of 
Bellows-Valvair Rotary Index Tables. Built to 
rigid standards of workmanship and material, 
they provide a quality of performance un- 
matched in their field. These units, too, have 
built-in controls to regulate the indexing 
speed; they are complete units, just make the 
necessary electrical and air supply connec- 
tions; they may be easily synchronized with 
other Bellows-Valvair equipment to build 
completely automatic, high speed special 
purpose machines. 
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Po 
Model BRET-26C 
26” diameter top 
Factory set for either 4, 6, 9, 12 or 18 
stations (may be ordered for a maximum 
of 36 stations) 
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Model BRET-10C 
10’ diameter top 
Adjustable for 4, 6, 8, 
12 of 24 stations 


Model BRET-22C 

These Rotary Feed Tables position work pieces with high accuracy, at a rate 22" diameter top 

‘ : . : Factory set for either 4, 6, 9, 12, 
to match machine efficiency. The units are complete; require only mounting, 1S ep Bb watiadin Goede endured 
attaching electrical connections, coupling with air supply. They may be for a maximum of 72 stations) 
mounted in any position thereby allowing a wide range of application for 
feeding a variety of work pieces in very simple or complex machine or 
processing systems. Indexing speed is easily controlled . . . two speed control 
screws on the Electroaire Valve® may be adjusted to regulate the rotating 
speed of the table top. Oversize table tops may be attached to the standard top. 


How about 2 -posilion shill foeding ? 


Removing a finished work piece and positioning a raw part at one 
station while a production operation is being performed at the 
other station ... this is what the Bellows-Valvair Shuttle Feed pro- 
vides and, by doing so, unloading and 
———" 9 loading time does not interrupt the 
‘ - 3 machining operation. Speed of move- 
o ; ment of the top is easily adjusted by 
the control screws built into the 
: Electroaire Valve controlling the 
Bellows Air Motor®. The unit is com- 
plete when received, ready to install 
and operate. And, it may be syn- 
chronized with other Bellows-Valvair 
equipment ...a feature of all 
tedel TF-400 hs j Bellows-Valvair “Controlled-Air- 
Table top is 8” x 26” ce .: : Power” Packaged Units. 
The two work stations may be adjusted . 
from 3-5/ 16" to 6-1/8" apart 


Bellows-Valvair, Division of IBEC, Akron 9, Ohio 


Please send me full details on Bellows-Valvair 
Air-powered Index and Work Feeders. TE-1160 


Bellows -\/alvair 


y-\ 410), a Pn @) 0/18) 
DIVISION OF INTERNATIONAL BASIC ECONOMY CORPORATION (IBEC Company—____ 
Address___ . ve 


Name . 
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CALCULATED TO CUT COSTS 


Each CARD tap of same type and size is precisely, geometrically duplicated, 
bringing valuable production benefits to every user. For more dependable per- 
formance, longer service life, specify CARD taps. See your CARD Distributor 
for all types of taps, dies, gages and screw plates. Call in your CARD technical 
man for valuable aid in selection and use. S. W. CARD DIVISION, Mansfield, 
Mass. Card Warehouses: Atlanta, Chicago, Detroit, Fort Worth, 

Los Angeles, New York, San Francisco 


DIVISION OF UNION TWIST DRILL COMPANY 
Serving you through the best distributors from coast to coast 
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CALCULATED TO CUT COSTS 


UNION cutting tools are duplicated with the accuracy of geometric progression. 
For example, all UNION reamers of the same size and type are identical with 
each other. Precise duplication like this can help you save production time and 
money. Specify UNION reamers, drills, milling cutters, end mills, gear cutters, 
hobs, carbide tools, and inserted blade cutters. Available nationally through 
UNION Distributors and stocked in UNION warehouses in Atlanta, Chicago, 





UNION TWIST DRILL COMPANY, Athol, Massachusetts 
S. W. Card Division, Mansfield, Mass. Butterfield Division, Derby Line, Vt. 
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NEVER BEFORE—UP FRONT CONTROL WITH ONE HAND OPERATION 


Unique pilot wheel control is mechanically integrated with the clutch control, allows operator 
to engage power feed with a simple wrist movement of one hand. Without any adjustments, 
operator can use rapid manual approach then power feed, skip drilling technique, straight 
power feed or straight manual feed. There are four feed ratios—.004, .006, .009 and .012 ipr— 
with each of five available spindle speeds. 


NEVER BEFORE—SUCH A COMPLETE CHOICE OF MODELS 


Floor model Bench model Overhead model Multiple spindle model 








ROCKWELL ANNOUNCES... 


NEW POWER FEED 
on famous DELTA 20° drill presses 


NEVER BEFORE—“‘JOB TAILORED” 
DRILL POINT PRESSURE 


A lathe-type cone clutch enables operator to adjust 
drill point pressure from 0 to maximum capacity of 
machine to permit power feeding on a production 
basis through a wide range of hole diameters. It 
furnishes power and thrust for drilling holes up to 
1”, yet delicately handles drilis down to “is” diam- 
eter. Torque sensitive adjustability feature stops 
feed when overloaded — avoids drill breakage. 





NEVER BEFORE—REMOTE CONTROL 
AND AUTOMATION 


Actuating plunger, an extension of the clutch shaft, 
permits remote control which frees operator from 
manual effort. The power feed can be electrically, 
hydraulically, pneumatically, or mechanically inter- 
locked with other machines or synchronized with 
devices such as rotary tables, clamps and work 
feeds for semi or full automatic operations. 


Now Delta brings you advantages NEVER BE- 
FORE AVAILABLE on a standard drill press— 
with the most advanced development in mechan- 
ical power feeds. Every model in the new Delta 
20” drill press line offers power feed that gives 
you: a front mounted pilot wheel for effortless one 
hand operation; infinitely adjustable drill point pres- 
sure; built-in feature that permits remote control or 
interlocking with automation devices. 


With the flexibility of feeds afforded by “flick 
of the wrist” control, operator’s work is limited 
to loading, unloading, and actuating the tool. You 
get the adaptability of a power tool with the 
ruggedness, precision and capacity of a machine 
tool. Capable of handling production metalwork- 
ing jobs done by machines costing much more, 
these new Delta power feed drill presses provide 
a simple, low cost method of increasing produc- 
tivity and improving drilling quality. 


Thoroughly tested through a rugged trial of 
750,000 drilling cycles, Delta’s new power feed 
line offers many other outstanding features and 
NEVER BEFORE AVAILABLE benefits that 
you cannot appreciate unless you see them dem- 
onstrated IN ACTION. Let your Delta Indus- 
trial Distributor show you how the 20” power feed 
drill press can help you cut costs (he’s listed under 
“TOOLS” or “MACHINERY” in the Yellow 
Pages). Meanwhile, for FREE brochure giving 
details and specifications plus information on how 
to add New Power Feed to your present Delta 
20’’ drill press, write: Rockwell Manufacturing 
Company, Delta Power Tool Division, 62UF N. 
Lexington Avenue, Pittsburgh 8, Pa. In Canada: 
Rockwell Manufacturing Company of Canada, 
Ltd., Box 420, Guelph, Ontario. 


DELTA INDUSTRIAL TOOLS 


ROCKWELL” 





Use Reader Service Card, CIRCLE 49 





BAY 
STAT E 


HUM TAP 


BAY STATE 


ea a 


On the nearby sheives of 
your Industrial Distributor 


INTERNAL THREADS...COLD FORMED 
.»» WITHOUT CUTTING, WITHOUT CHIPS 


FORM-TAPPING, a revolutionary development, cold forms internal threads by a flowing 
displacement of material in such metals as copper, brass, aluminum, die castings, lead, 
leaded steels and other ductile materials. 

The use of a FORM TAP for blind holes in these materials reduces tap breakage . . . and 
more important . . . eliminates costly chip removal. 


For more information about FORM TAPS and for the best in taps and dies, call your 
BAY STATE distributor. 


BAY STATE TAPS 


BAY STATE TAP & DIE COMPANY - MANSFIELD, MASS. 

A SUBSIDIARY OF THE CLEVELAND TWIST DRILL COMPANY 
Stockrooms: New York (Englewood Cliffs, N. J.) * Atlanta * Cleveland 
Detroit * Chicago * Dallas « Los Angeles * San Francisco 
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ELERODA D1&D15 


ELECTRICAL DISCHARGE MACHINES 


High Speed: 1 
Unique \@Rsainty: Machines are i 
tailored @ft user’s applications. 
draulic Servo: Electric 


CHARMILLES ENGINEERING WORKS, LTD. 


NEW YORK CHICAGO: LOS ANGELES: 

rRIPLEX MACHINE TOOL CORP BRETT MACHINERY CORP. HAHN, HALLETT & WILLCUTT MACHINERY CORP. 
25-20 48rd Ave 639 West Madison St. 8620 Santa Fe Ave. 

L.I. City 1, N. ¥. EMpire 1-1700 Oak Park, Ill. VI llage 8-1913 Los Angeles 58, Calif. LUdlow 3-6401 
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Precision lathes for 
tape, tracer, or 
operator control 


Here you see the core of the new 
Barber-Colman lathe line. To prove 
the new ideas claim, take just two 
examples, the Tape-r-guide (directly 
below) and the 1610 tracer lathe 
(lower right, opposite page). 

News about the Tape-r-guide? With- 
out complex electronics, with just 
electromechanical controls, this ma- 
chine can do cutoff and boring as 
well as internal and external step- 
turning, smooth tapers, and even 
some radii. Simplicity itself, it does 
its work with a single-point tool . . . 


The new ideas in turnin 





NEW Tape-r-guide (16" and 20”), first 


basically mechanical lathe with fully in 
tegrated 8-channel binary code contro 
system. Automatically performs stop-start 
positioning, speed adjustment, and feed 
change functions; machines all practica 
tapers without ‘hunting’ of step forma 
tion; produces simple radii; cuts chamfers 
without special tools; performs cutoff and 
boring operations and machines at 90° to 
the work axis all without feedback or 
complex electronics. Low capitol equip 
ment investment — simpie, low-cost opera 


tion and maintenance 


BARBER-COLMAN 1619 


| ®@ee ee 
Seeee 


NEW 2013, 36-speed lathe 
high-speed production or toolroom 
away insert tools at speeds up to 
and short-run jobs. Spindle speeds tc 
and, feed changes; 400-lb, two-speed 
More rigidity, more threading feotu 


more lathe per dollar 


Jeoreqd-head precision lathe tor 
nN production shops with throw 
ccurate production of medium 
66 thread cutting 


parate lead screw and feed shoft 


00 rpm optional 


more design refinements 
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completely controlled by the tape. 


And about the 1610 tracer? This is. 


the “specialist,” a concept which for 
the first time strips off the toolroom 
equipment and offers a facing and 
turning lathe that is frankly a pro- 
duction tool. Tracer control multi- 
plies its productivity by making it 
semiautomatic. 

Both these new machines are inno- 
vations, and are signs of the unen- 
cumbered thinking that goes on at 
Barber-Colman. It is part of the 
heritage that has brought to Barber- 


Colman precision lathes such impor- 
tant design advantages as sealed 
gearboxes, controls that are simpli- 
fied and grouped, hardened and 
ground bedways, the use of precision 
antifriction bearings, and universal 
automatic lubrication. 


You can continue to expect signifi- 
cant design contributions such as 
these in the lathes Barber-Colman 
will build in the years to come. But 
meantime, take advantage of the in- 
creased productivity of the machines 
offered today. 


A good way to start is to call your 
Barber-Colman representative. 
th A SN ES AE 


BARBER 
COLMAN 


113 Loomis St., Rockford, Illinois 


are from Barber-Colman 


NEW 1610T toolroom lathe (16'/,” 
toolroom touch The minute yo 
the handwheel 

the speed 


(@) 8) 


chang 
Smooth, sil 
8) 


speeds to 


NEW 1610 specialist 


both capita 


p equip 
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NEW 1307T toolroom lathe 
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First Cycle 
End-mill flange at 60 


Drill 2 holes, 
2-spindle head, at 60 


Tap 2 holes 10-24 
2-spindle head at 60 


re-drill and chamfer 
enter hole, 0.25¢ 


nterna 





A HALF-PRICE BARGAIN 


in streamlined production! 


These small thermostat valve bodies are components of the automatic transmission 
units for new compact cars. 


One of the world’s largest makers of auto transmissions ordered the Bodine Basic 
Unit, equipped and tooled to perform 15 separate operations on the part in two 
consecutive, simultaneous work cycles . . . 8 operations on the first and 7 on the 
second, as shown in the above sketches 


For this job, Bodine methods offered a number of important advantages not avail- 
able in alternative proposals . . . including mechanical actuation, extremely flexible 
and versatile tooling, dependably close adherence to tolerances, compact design 
and low initial cost 


The Bodine 48-30 machine, in fact, is about one quarter the size of typical hydraulic 
or pneumatically controlled units. It was placed on the customer’s production line at 
approximately one half the cost of such units. Being controlled from a single main 
shaft and cam system, operating adjustments are more easily made and mainte- 
nance is at a minimum. Famous Bodine ruggedness assures long-run economy. 

There are very few jobs in this general cotegory that cannot be handled to unusual 
advantage on such Bodine basic machines with our standardized tooling methods. 
Hence, before considering costly “specials” it will surely pay you to consult us. Send 
your prints or samples for study . . . without obligation . . . write Dept. TE-11 today 


Production: 500 pieces per 50-minute hour with 
machine running at 10 strokes per minute. 
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Second Cycle 


Face with special end-mill 


Two levels simultaneously 


Hollow-mill and drill .062 
dr nside cutter 


and drill .083 


utter 


AUTOMATIC DIAL TYPE DRILLING MILLING 
TAPPING, AND SCREW INSERTING MACHINES 


28060 


Tool and Manufacturing Engineer 





Here’s how one company tests its products with air. This air circuit of Schrader Products 
at the Sprague Meter Company in Bridgeport, Connecticut, automatically clamps meter 
ports airtight, lowers meter into water, and fills it to test pressure. Operator looks for tell- 
tale bubbles from leaks, then presses lever to raise meter automatically. Says the Plant 
Manager: “This used to be a slow, arduous process. Now a meter’s in the water, under pres- 
sure, in less than a second.” 
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MANUFACTURER SETS UP CRITICAL 
TEST IN LESS THAN ONE SECOND—- 
WITH SCHRADER AIR PRODUCTS 


As products grow more complex and precise, many manu- 
facturers are simplifying their operations—with air cylin- 
ders, valves, fittings and simple schematic planning. They’re 
installing their own circuits, as this manufacturer did, or 
letting Schrader experts help. For example, Schrader Air 
Products can inspect, test, assemble, package -— do work 
faster, more accurately — save effort and money. 

Never forget air can make almost any motion human 


hands can— push, pull, hold, position, or move repetitively. 
And air doesn’t get tired—has more powerful muscles. Main- 
tenance? Almost nil. 


Take full advantage of your air power by automating with 
Schrader—the most complete line of Air Cylinders, Valves, 
and Accessories. Schrader engineers have experience and 
know how to help you cut your operating costs. 


Select your automating equipment from the full Schrader line. Your Schrader 
distributor can help you pinpoint what you need. For more data, write: 








e divition of SCOVILL 


a A. SCHRADER’S SON 
Division of Scovill Manufacturing Company, Incorporated 
462 Vanderbilt Avenue, Brooklyn 38, N. Y. 


® 











QUALITY AIR CONTROL PRODUCTS 
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NORDEN © Modumatic Systems 
for Numerical Inspection 


For automatic measurement of actual 
dimensions or deviations from nominal 








Composite view of inspection machine and electronics 


Norden’s new concept in numerical control applies OUTPUT 
absolute digital techniques to a wide variety of 
inspection problems. The Norden system gives 
digital position information of actual part dimen- 
sions as well as deviations from nominal. 


Printout— typewriter variable format 
NORDEN SYSTEM 
INPUT Punched Tape 


: . “ Output can also be designed to meet specific 
Automatic Tape Control—Standard 1”—8 chan- ibe ig P 

; Ania requirements. 
nel paper or Mylar tape ree ; 
The modumatic inspection system also features 
full range origin selection for fast and accurate 
part set-up. The entire system is constructed from 
modules so that you may select the exact features 
required for your application. 


Visual Decimal Display—continuous display of 
absolute position, part dimensions or deviations in 
any axis 


Manual Numeric Control—by ten position rotary 
switches—one switch per digit in decimal form 
Manual Jog Control—of position servo motors 
by push buttons on control panel 


For more information about Modumatic Inspection Systems or 
other Norden numerical control systems, contact your nearest rep- 
resentative—400 Main Street, East Hartford, Connecticut, JAckson 
8-4811—11 West Monument Ave., Dayton 2, Ohio, BAldwin 
8-4481, or write us at the address below. 


NORDEN DIVISION OF UNITED AIRCRAFT CORPORATION 


DATA SYSTEMS DEPARTMENT 
3501 HARBOR BOULEVARD, COSTA MESA, CALIFORNIA 
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WHITITIAIl s BARNES 


MARKERS OF FINE TOOLS SINCE 1008 


DRILLS ano REAMERS 











There’s more to the buy 
than meets the eye 


How do I know? We had a finish problem in reaming cast 
steel. Best finish we were getting was 150-175 micro-inch. 
We needed 60 or better. A W&B Service Engineer came in 
with one of their 1-1 16” Chucking Reamers. He checked 
feeds and speeds—finally came up with .011 per revolution 
and 60 SFM. He recommended a secondary grind on the 
chamfer to assure clearance, then added a second chamfer of 
67% . We were able to get and maintain a reamed finish of 
40-50 micro-inches. At the end of the day, the operator was 


getting all good parts and saving substantial time per piece. 
In a case like ours, W&B’s technical help, service and 
consistent reamer quality really convinced me that initial 
price is merely one factor. Find out for 

yourself . . . test W&B tools in your plant 
under your conditions. Call them in direct 
or through your industrial distributor. Do 
it today. See if you can’t get better results. 


PARTNERS IN PRODUCTION PROGRESS 


WHITMAN & BARNES 


40000 PLYMOUTH ROAD e 


PLYMOUTH, MICHIGAN 


DRILLS + REAMERS +« END MILLS ¢ COUNTERBORES + COUNTERSINKS ¢ CARBIDE TOOLS ¢ SPECIAL TOOLS 











CALL YOUR 
WHITMAN & BARNES 
DISTRIBUTOR FOR... 


RELIABLE ENGINEERING SERVICE 
COMPLETE IN-STOCK SELECTION 
PROMPT DELIVERIES 


FREE LITERATURE 
on carbide tools— write today! 


CARBIDE DIE DRILL NO. 1500 


CARBIDE DOWEL PIN REAMER NO. 1289 





Perma-Braze is an advanced process pioneered and perfected by Whitman & 
Barnes that enables carbide tips to be brazed with a specially developed 
high temperature alloy at the same time the high speed bodies are 
hardened. The result is uniform body hardness and carbide tips that will 
not loosen due to braze melting. Your payoff is greatly reduced tip 
failures . . . less machine down-time . . . longer tool life. You get lower 
tooling costs and a more efficient operation. Ask your W&B distributor 


about Perma-Braze carbide tools today! 


END MILLS @ COUNTERSINKS @ COUNTERBORES @ CARBIDE TOOLS @ SPECIAL TOOLS 


WHITMAN s BARNES 


“MAKERS OF FINE TOOLS SINCE 1848" 


DRILLS anno REAMERS 


40000 PLYMOUTH ROAD @ PLYMOUTH, MICHIGAN 
NEW YORK CHICAGO LOS ANGELES 





WEILAND TOOL AND MANUFACTURING CO. GETS 


259, MORE PARTS PER GRIND 


WITH PRECISION DANLY 4-POST DIE SET 


In mid-’59 Weiland Tool and Manufacturing Company of Chicago 
replaced a worn, 7-station, progressive die to continue production 
of a standard latch part. The new die was built to identical speci- 
fications, except that it was mounted in a 4-post precision Danly 


die set instead of a 2-post set as previously used. 


The number of pieces per die grind produced on the new die far 
exceeds the output from the earlier identical die. Weiland Tool 
estimates that, conservatively, 25% longer die life is directly 
attributable to the extra precision and alignment of the Danly 
4-post die set. 


Benefits from this longer die life are not limited to a lower per part 
cost of dies. In addition, Weiland Tool is avoiding considerable 
downtime for die sharpening and set up, and they are freeing die- 
makers and set-up men from unnecessary maintenance activities. 


Latch handles are stamped out in this Here is proof that the finest die set obtain- 
7-station progressive die mounted able, is the lowest cost insurance for your 
in a precision Danly 4-post die set. expensive dies. May we show you how 
Danly die set precision can save money for 
you. Write for the informative folder “The 

Importance of Die Set Precision.” 


Branches and Distributor Assembly Plants in all Toolmaking Centers 


DANLYX 


DANLY MACHINE SPECIALTIES, INC. / 2100 SOUTH LARAMIE AVE., CHICAGO 5O, ILL. 
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A MANHATTAN ABRASIVE WHEEL 


WILL REMOVE MORE METAL, FASTER—AT LOWER COST! 


@ ROUGHING WHEELS @ FINISHING WHEELS 


@ CUT-OFF WHEELS @ DIAMOND WHEELS @ SAFETY BACK FLARED CUPS 


@ NEW FAST CUT MOLDISCS @ NEW LONG-LIFE MOLDISCS 


@ NEW SNAGGING WHEELS FOR AUTOMATIC BILLET GRINDING 





ABRASIVE, GRAIN SIZE, HARDNESS, 
ARE YOUR NEEDS LISTED HERE? STRUCTURE, BOND—EVERY WHEEL 
You Can Get a Manhattan Abrasive Wheel Custom-Designed COMPONENT IS SELECTED FOR YOUR 
ahtiliinsticiss i _ CUTTING AND GRINDING REQUIRE- 
=o Sere MENTS. SEE YOUR MANHATTAN 


Centerless Grinding Bearing Race Grinding and ABRASIVE WHEEL SPECIALIST. 
General Purpose Grinding Finishing 


with Portables easirtaiameadene coed SPECIFY MANHATTAN FOR MORE 


Cutting-off— Wet or Dry—Bars, Tubing, Structurals, etc. 


Foundry Cutting—Standard and Reinforced Wheels OUTPUT PER MAN HOUR— 


Grinding Carbide Tipped Tools “MORE USE PER DOLLAR”’ 











RMI1065 


ae WRITE TO ABRASIVE WHEEL DEPARTMENT 


PRODUCTS MANHATTAN RUBBER DIVISION—PASSAIC, N.J. 


.- MORE USE 
caateionall RAYBESTOS-MANHATTAN, INC. 
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Do you cut ferrous 
metals? If so, Simonds 
has three basic saw 
designs for you: 

INSERTED TOOTH METAL SAWS 


SEGMENTAL SAWS 


SOLID TYPE SAWS 


Available in High Speed 
and Semi-High Speed Steels 


... Metal Cutting Job Pr 0 


— aa” 


If you’re cutting 
non-ferrous metals, 


Simonds offers you: 


SOLID STEEL SAWS 

Available in ‘‘Si-Maloy”’, in High-Speed Steel 
for cutting where extreme abrasiveness is 
present, and in Semi-High Speed Steel. 
HIGH SPEED STEEL, HARD 

RIM SAWS 


Hard cutting edge, soft center gives you 
long life coupled with safety. 


CARBIDE TIPPED SAWS 
for cutting aluminum and magnesium, 
as well as other non-ferrous metals 


No matter what kind of metal you’re working, there’s a 
quality Simonds blade just right — a blade that means 


faster, cleaner cuts, longer blade life and maximum per- 
formance. S l M ©) N oh 


SAW AND STEEL CO.| 
Find out how a Simonds Circular Metal Cutting Saw can 


. ° FiTc " 
mean important savings for you. ee 


CRMC CMO Oman ALM eensesla alee — 60! Local Stocks — Local Speed — Local Skil! 


Factory Branches in Boston, Chicago, Shreveport, La., San Francisco and Portland, Oregon » Canadian Factory in Granby, Que. * Simonds Divisions: 
Simonds Steel Mill, Lockport, New York: Heller Tool Co., Newcomerstown, Ohio; Simonds Abrasive Co., Philadelphia, Pa. and Arvida, Que., Canada 
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= DOW | Now in LSA and aluminum 


MAGNESIUM TOOLING PLATE CUTS TOOLING 
COSTS FOR MAJOR INDUSTRIES 


BERS FEZ 


Magnesium tooling plate and extrusions have become 
accepted as essential tooling materials during the past six 
years by such cost-conscious industries as automotive, air- 


craft, missile, 


machine tools, 


and electronics. No other 


tooling material approaches magnesium’s unique combina- 
tion of cost-cutting properties .. . lightness, machinability, 
flatness, rigidity. You get more metal per pound with mag- 
nesium than with any other metal! 


Magnesium assembly jig is 
easily handled by two men. 


BEST PROOF of magnesium’s accept- 
ance as a tooling material is its actual 
use for: assembly jigs; trim and drill 
jigs; checking fixtures; templates; base 
plates; test equipment. Magnesium’s 
acceptance is growing for a very good 
reason—its properties mean lower 
tooling costs, better all-around results! 


LIGHTWEIGHT magnesium tooling is 
easy to build, use and handle, reducing 
fabrication and labor costs. This is the 
lightest of all structural metals, weigh- 
ing only one-quarter as much as steel, 
one-third less than aluminum. Mag- 
nesium reduces worker fatigue and 
accidents, too. 


MACHINABILITY. Magnesium is the 
easiest to machine of all structural 


metals, for all machining operations 
. .. Sawing, milling, planing, boring, 
tapping and threading, etc. For ex- 
ample, cutting speeds of up to 5000 
feet /minute and cuts of 0.500” in depth 
are often used in turning. Even at 
these speeds and cuts, tool wear is 
less than with other metals. 


FLATNESS. Lightweight tooling plate 
now has closer flatness tolerances than 
ever before—so close, in fact, that it 
can be used as purchased for nearly 
every tooling purpose. Surface ma- 
chining is not necessary! This plate is 
rolled and stress relieved, and mag- 
nesium’s dimensional stability keeps 
it flat. 


Unmatched machinability cuts machining costs. 


SQUARE MAGNESIUM TUBING is the 
latest magnesium extrusion shape. 
This useful form fills out the com- 
plete line of extrusions which includes 
channels, tubing, and most other 
standard structural shapes. 
Economical magnesium tooling mate- 
rials have been proved and accepted 
by the country’s major industries. 
Why not put their advantages to work 
for you? For a copy of the fact-filled 
booklet “Magnesium Tooling Plate 
Shop Manual,” or for more informa- 
tion, contact the nearest Dow sales 
office or write THE DOW METAL PROD- 
UCTS COMPANY, Midland, Michigan, 
Merchandising Dept. ivsik Jil. 


Auto checking fixture retains dimensional accuracy. Square magnesium tubing is now available. 


See ‘The Dow Hour of Great Mysteries” on TV 


<> THE DOW METAL PRODUCTS COMPANY 


Division of The Dow Chemical Company 
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FOR THE FIRST TIME...A PRACTICAL 
- INEXPENSIVE TAPPING ATTACHMENT 
FOR USE ON ANY DRILL PRESS 


THE SUPREME VersaTAPPER... 


0-12” Tapping Head 


for L @ COMPLETE WITH TAP CHUCK 
@ BALL BEARING SPINDLE 
@ RUNS IN Ol. 
@ MINIMUM TAP BREAKAGE 
Oo 


N-AND-OFF A DRILL PRESS IN SECONDS! 


Here’s the Tapping attachment for drill presses that does 
everything! Taps in any material, at any size up to one- 
half inch, and does it easily, efficiently, economically. 
Arrange a test in your plant soon—you'll be glad you did. 
Two models to choose from: Model 6100, with straight 
shank. (see photo). Model 6200, with No. 2 Morse Taper 
Arbor. Each model just sixty-three dollars, complete. 


Siyorome, WVersalAPPER 


DRILL PRESS TAPPING ATTACHMENT 









GUARANTEED BY THE MAKERS OF 
SUPREME BRAND CHUCKS 


For fast, intelligent, 


SUPREME PRODUCTS 
from your industrial CORPORATION 


Bag da 2222 S. Calumet Ave. 
supply distributor 
Chicago 16, Illinois 


local service, order 





PRECISION Jase’ PRODUCTS 
. [_— 











TOUGH PROBLEM 
SOLVED BY 


pRECISION 
~ PENDING 


HUGE ATOM SMASHER COIL ACCURACY HELD TO 
+.010° ON PINES MACHINES. 


Precision bending over 400 tons of pure extruded copper bar into mag- 

net coils for the Alternating Gradient Synchrotron at Brookhaven 

National Laboratory was a tough job because of the precision required. 

Coil bending was done at National Electric Coil Division of McGraw 

Edison Company, Columbus, Ohio, on a Model 2 Pines Bender. Copper 

bars 7/8” x 1 19/32”, with a 3/8” center hole extruded the full length, 

were edge bent to 90°. Four radii between 1 1/2” and 6 3/8” form 

the various coil sizes. Precise bend accuracy made possible nesting of 

the turns for assembly into a completed coil. On the rectangular turns, 

ranging in sizes to 13 1/2” x 93”, width dimensions between bends were —s ae? ~ 
held 4 + .010”and length to + .015’’ Center hole distortion was con- Seale geun te prone Fo mes 
trolled to within 1/16” on the diameter and + 2 1/2% in area. Tooling handling. 

includes a hinge-type bending form and lap-over type clamp and 

pressure dies. 


Bending can be the profitable solution for you... 


. as it has for hundreds of metalworking plants that have applied 
Pines methods, machines, and tooling to bending a wide range of tubing, 
pipe, extruded or rolled shape parts. Increased production . . . improved 
quality . . . reduced costs have been achieved on long and short runs, 
large and small parts. Analysis of your metal fabricating procedures 
may reveal unusual opportunities for cost-cutting application of this 
fast, accurate metal forming method. Call on Pines’ experience and 
skill . . . always available to assist you without obligation. 


GET THE COMPLETE PROFIT STORY .. . WRITE TODAY FOR FREE CATALOG 
AND OTHER CASE STUDY REPORTS 
Finished turns bent to + .010” width, 


{} 0 IN © Sensineenins co,inc, = mo Sanayi 
\ Geman ene) 693 WALNUT @ AURORA, ILLINOIS 


PRODUCTION BENDING e DEBURRING e CHAMFERING MACHINERY 
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When the job calls for DIAMONDS...say SIMONDS 


SIMONDS DIAMOND WHEELS 


made with extra care 
for extra vaiue 


man-made or natural diamonds 


You get extra use from Simonds wheels because more of 
the diamonds are productively used for actual grinding. 
That’s due to the extra care that goes into their manu- 
facture . . . extra-demanding quality controls, modern 
techniques and the most accurate equipment . . . extra 
care that provides better balance and truer running, and 
consequently, fewer dressings. Special core material in 
resinoid bonded wheels also needs little or no dressing back 
as the diamond depth is consumed. Made with true and 
exact concentrations, and available in all shapes, sizes and 
bonds. Job-proved grain and grade specifications. 

Send for Bulletin ESA 310 


SIMONDS 


ABRASIVE CO. 


PHILADELPHIA 37, PENNA. 


t COUNT ON YOUR SIMONDS DISTRIBUTOR 


FAST SERVICE e LOCAL STOCKS 


e 


WEST COAST PLANT: EL MONTE, CALIF.— BRANCHES: CHICAGO + DETROIT * LOS ANGELES + PHILADELPHIA « PORTLAND, ORE. « SAN FRANCISCO 
SHREVEPORT —IN CANADA: GRINDING WHEELS DIVISION, SIMONDS CANADA SAW CO., LTD., BROCKVILLE, ONTARIO « ABRASIVE PLANT, ARVIDA, QUEBEC 
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Tapping Heads 
10 ana 11 


Operational 





On this 23 station Greenlee automatic transfer machine being built for a 
prominent truck maker to machine cylinder heads, GREENFIELD taps were 
on the job way back here during test runs on the assembly floor. 


When buying machine tools, it’s smart to choose a reliable tool supplier to 
work along with your machine builder. Then you'll know on delivery that 
your tools as well as the machine are truly operational. 


GREENFIELD TAP & DIE GREeenricvo, mass. 





What? 


America’s finest automatic 
transfer machines made by a 


light bulb | 


Many years ago we discovered that 
Sylvania specifications for automa- 
tion equipment were so exacting, we 
had to make the machines ourselves. 
Nothing accurate enough was avail- 


able anywhere, at any price. 


For 20 years we have been making 
this automation machinery to pro- 
duce our own light bulbs, radio 
tubes, fine electronics equipment. No 
one has ever equaled Sylvania auto- 


mation machinery foraccuracy and long-term dependability 


Now these machines are available to outside companies 


seeking this same extraordinary degree of accuracy. 


Ideal for high-speed automatic fabricating, finishing, 

assembling. indexing. packaging, these machines are 
available in two 
general types: 
1. Conveyor in- 
dexing chassis, 
exceptional for the 
extreme accuracy, 
strength, and ver- 
satility of its chain 
—not made com- 
mercially, but by 

Sylvania itself. Chassis also provides greater tool and driv- 


ing capacity than other such chassis on the market. 


é 


manutacturer! 


2. Rotary indexing chassis in 
two sizes and in single and double 
turret models. Made with unusually 
great driving and tool capacity. 
Top of the transmission spider is 
specially machined for rotary vac- 


uum Or pressure valve. 


Also, precision indexing trans- 

missions (5 models ) 

* Heavy-duty unit with extra-large 
cam well and spider diameter for wider 
range of stops per revolution 

Standard unit features higher cam speeds, a provision to int 

grally mount retary vacuum or pressure valves 

Universal unit operates with its output shaft horizontal or verti 
l. Has wide range of applicatio 

Small universal unit. Lower silhouette and extra-long input shaft 


are main features of this extreme urable, accurate transmission 
Conveyor unit. Very rugged, heavy-duty unit designed for con 
veyors, but easily adaptable for rotary tables, other intermittent 
motion machines 


FREE BROCHURE! 
SYLVANIA LIGHTING PRODUCTS 
Equipment Development Plant 
121 Loring Avenue, Salem, Mass 
Please send me free brochure o} 

ROTARY CONVEYOR TRANSMISSIONS 
Nam 


A 


“a. % at 


subsidiary of GENERAL TELEPHONE & ELECTRONICS 
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ners WHY 


Cleco sales engineers sleep with your production problems. 


When you've got an assembly headache, you want a problem solving 
answer, right? It’s the Cleco Sales Engineer’s job to help you solve that 
problem. He knows his own product, knows it weil. He also has to know 
yours. He knows the air capacity of your plant. Your production flow — he’s 
familiar with how your production people think. Sound like a big job? 
Perhaps, but very necessary. We think we make the best air tools. We 
know we've got the finest sales and service force in the air tool industry. 
And you can bet that when we get your business we'll take real good care of it. 
Part of the Cleco® “Quality Control Package” is giving you outstanding Service. 
Service that helps you increase the quality, Speed. 

safety. and economy of your operation. 


-s 


AIR TOOLS 


ali: ) apr engineered for industiial progress” 
COMPANY - P. 0. BOX 2119 - HOUSTON 1, TEXAS, U.S.A. 
y of Canada, Ltd., SEEM liwood Reed Leaside (Tororito), One ay 
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Another New Fastener Idea From Parker-Kalon 





The New PARKER-KALON 


W-POINT Socket Set Screw 


> U.S. PATENT NO, 2,907,245 
Now you can get the highest degree 
of holding power ever attained! 


30% more back-out torque 50% more resistance to vibration 50% more resistance to rotary slippage 


Like many important advances in technology, the Parker-Kalon W-Point concept is simple and straightforward. In 
use, its superior performance and holding power will be demonstrated to your own satisfaction. Available from P-K 
distributors at no increase in cost. 

A COMPLETE LINE OF SOCKET SCREWS TO MEET EVERY REQUIREMENT! 


SOCKET SOCKET SHOULDER FLAT HEAD BUTTON SOCKET SEMS HEX KEYS 
HEAD SET SCREWS SCREWS SOCKET CAP HEAD ; 
CAP SCREWS SCREWS SOCKET CAP 


SCREWS 
w y, 
Mehl 4 
~~ ix a 
Ss; 
SF 
SS 
S 
~ 
SS 
™~ 


DOWEL PINS 


SOCKET 
ad ad 


Now you can get all of these famous P-K* 
socket screws with or without 


the vibration-resistant 


LONG-LOK' INSERT! 


Look at that groove! It’s P-K’s secret weapon against 
vibration. Filled with Polycap nylon-type polymer, it 
solves a thousand and one problems where vibra- 
tion is present... where adjustment is required 


. . where reuse is a factor, over a wide tem- ’ 
perature range. : = 


¢ Provides higher resistance to shock 
FASTENERS 


© Higher percentage of reusability 

© Superior thread engagement and locking force Parker-Kalon Division, General American 

e Eliminates need for lock washers, safety wires ¢ Transportation Corporation, Clifton, New Jersey 

© The Long-Lok insert is available on P-K a a Offices and Warehouses in Chicago and Los Angeles 
Socket Head Cap Screws, Set Screws, Flat Heads, ® 
Button Heads, Shoulder Screws and Pipe Plugs. 


KEEP AMERICAN INDUSTRY AT WORK... BUY P-K MADE IN U 
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A CASE-HISTORY REPORT 


Production Time and Cost Reduced 80% 
Product Quality Improved with 
HARTFORD SPECIAL Air Hydraulic DRILL UNITS 


PART: 
Hydraulic 
Control Sleeve 
MATERIAL: 
8617 Steel 
REQUIRED: 
78 Accurately 


Located Holes. 


Drilled at 


19-150 Air 60° Angle. 


Hydraulic Unit 


7 
HARTFORD 


A jpreciik 
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The Char-Lynn Company, of Minneapolis, Minnesota, is a 
well-known manufacturer of hydraulic equipment for farm 
machinery. Rapidly increasing demands for the Char-Lynn 
Power Steering Unit made it necessary for this company to 
increase its production rates for components like the control 
sleeve shown here. To accomplish this, Char-Lynn switched 
from single spindle machines to two- and six-spindle machines 
assembled from Model 19-150 Air Hydraulic Drill Units and 
other standard components produced by The Hartford Special 
Machinery Company. As a result of this change-over, drilling 
time for the 78 holes required has been cut from 42-84 minutes 
to 9-10 minutes . . . and per-piece costs have been cut from 
$5.65 to $1.80! Smooth operation with “no-surge” break- 
through has eliminated burring, so scraping is no longer 
necessary. Maintenance is only about one sixth of that 
previously required, and there have been no breakdowns 
that weren’t “man-made.” 


Low-cost, high-production machines, assembled from standard 
Hartford Special Drill Units and custom-engineered to specific 
job requirements, provided the right answer to Char-Lynn’s 
time- and cost-cutting needs—and they can do the same for 
you. Write today for complete information, outlining your 
parts production requirements. 
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JONES & LAMSON’S 
NEW PRECISION LINE precision performers 


; Tom isl-melalel-lae- ple melele) 
of smaller machines 


relator mg lal-(—m 


MODEL 6 PRECISION BORING MACHINE 


FEATURES: « choice of three automatic cycles 
push button operation 


varied chucking for rotating either 
tools or work 


applicable for multiple spindles 


SPECS: write for folder #6016 


Swing 10” dia. max., Stroke 754%” max. 
Bore .090” dia. min., 3” dia. max. 





MODEL 410 PRECISION THREAD GRINDER 


FEATURES: « stark simplicity in set up and operation 
push button control 


pre-packed work and wheel spindles 
lubricated for life 


dual lead compensation (short & long) 


all machine slides are on pre-loaded 
rollers for smooth accurate traverse 


SPECS: write for folder #6015 


Work Dia. 4” max., Thread Length 10” max. 
Wheel Speeds 2700 RPM 





MODEL 6D PRECISION GUN DRILLING MACHINE 


FEATURES: « high penetration rates (12” per min. 
not unusual) 


automatic cycling push button 
control 


spindle distributes 12-15 gals. of 
coolant per min. at 2,000 PSI 


infinitely variable and constant feed 
rate 


SPECS: write for folder #6014 


Spindle Speeds 15,000 RPM, Max. Length of hole e. 
Dia. of hole 144” max., .074 min., Stroke 7%” max. 


JONES & LAMSON (57) nensas 001 








Jones & Lamson Machine Company, 518 Clinton Street, Springfield, Vt., U. S. A. DIVISION 
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x YOU CAN’T ALWAYS 
\ WELD BY THE BOOK 


ea 





Books don’t pinpoint all the we!ding variables. Complex joints. 
Fussy metals. Tricky fixturing. These variables create problems, 

more and more of which are being solved by the utilization of 
inert-gas and consumable-electrode welding processes . . . combined 
with pioneering experience—the kind you find at Linde Company’s 
Electric Welding Laboratory. Everyone claims “unmatched” research 
and development facilities. We have 74 fully-equipped electric welding 
stations ... 100-plus electric welding specialists who spend 62% 

of their time on customers’ problems, much of it in customers’ plants, 
all of it free-of-charge. We are spending 3.5 million dollars 

every year to develop new processes, improve existing ones, 

and support customer-assistance programs. Here, in the 

past 25 years, LINDE has developed eleven major inert-gas and 
consumable-electrode concepts—from submerged-arc to short-arc 
—far more than any other manufacturer. The source of these 
developments — the LINDE Electric Welding Laboratory —is always 
ready to work for you. And since we market every type of 

inert-gas and consumable-electrode equipment, your problem 
receives the authoritative, yet impartial study you need. 


—, LINDE UNION | 
—( COMPANY GAGbitE 


Division of Union Carbide Corporation 
270 Park Avenue, New York 17, N. Y. 


“*Linde”’ and “Union Carbide”’ are registered 
trade marks of Union Carbide Corporation, 
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* Induction Heating 
melts bronze, aluminum and stainless steel 


for high-precision, porous-free castings 


Morse Instrument Company, Hudson, Ohio, manu- 
facturer of marine hardware and control instruments, 
recently switched from conventional furnaces to TOCCO 
Induction Melting. Results: greater speed, better work- 
ing conditions and, above all, purer, sounder castings. 


“Castings are free from porosity since we switched 
to TOCCO Induction Melting,” reports president John 
Morse. “This is a sales advantage to us and a tremen- 
dous quality advantage for our customers.” 


Whether you're interested in melting ferrous or non- 
ferrous metals, TOCCO Induction Melting offers you 
these important advantages: 


Sample castings produced by Morse Instrument Company with 
new shell molding process and TOCCO Induction Melting. 
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Stepless Power Control 

Extremely Rapid Melting 

High Efficiency—Even on Intermittent Operation 
Good mixing because of Natural Agitation 
Extremely Low Alloy Loss 

No Contamination when Composition of Charges is Changed 
High Reproducibility of Results 

Minimum Space Requirements 

No Special Installation Charge 

Simple, Safe Operation 

Clean, Comfortable Working Conditions 

No Carbon Pick-up 


If any of these advantages suggest economies in your 
operations, write for full details—no obligation, of course. 


Mail Coupon Today— 
The Ohio Crankshaft Co. * Dept.G-11Cleveland 5, Ohio 
Please send copy of “The Case for TOCCO Induction Melting”. 
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Productivity and Prosperity 


Within the past two months, our company research director and I have had 
the good fortune to see the American Machine Tool Exposition in Chicago, 
the Production Engineering Show in Chicago and the very large Machine 
Tool Show at Hannover, Germany. 


At Chicago we were impressed with the number of machines equipped 
with electronic controls and the trend to do more and more to minimize 
machine downtime and to maximize the production of machines and man- 
power. Almost every major machine tool manufacturer had one or more tape- 
control models on display. Several had automatic tool changers designed to 
further increase output. 


We were inclined to be smug about our progress when we arrived at Han- 
nover but, after three days at their fine show, we felt anything but smug! 
We saw machines with automatic tool changers and tape controls that appear 
to be considerably advanced over what we are doing in America. Also, the 
European builders have increased the horsepower of their machines and have 
beefed up the frames to handle faster, heavier cuts. 


When you consider that manpower rates in Europe are from one-quarter to 
one-third those in America and that the European manufacturers have fine 
production equipment too, you realize the only way we can protect our jobs 
and maintain our standard of living is by increasing our manufacturing 
knowledge and then applying the know-how as quickly as possible. Make no 
mistake, we are in a race—a race that can only be won by running. 


I don’t know about you but I’m going to run. I want to maintain and in- 
crease my standard of living and that of my family. I hope you do too— 
enough to make the effort required. ASTME offers you the opportunity to 
learn. It is up to you to attend the chapter meetings and other educational 
activities of the Society. You can’t learn by staying at home, unless you are 
reading THE TOOL MANUFACTURING ENGINEER, which | recommend on nights 


other than chapter meeting nights. 
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If you are looking, it will pay 
you to investigate NILSON 
Fourslide Forming Machines, 
which can handle wire diam- 
eters from 0.010” to 0.5” (feed 
lengths to 32”) and ribbon 
stock up to 4” wide (feed 
lengths to 24”). And, parts 
can be produced at rates over 
400 per minute. 
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NOW— NILSON’S NEW 


“FOURSLIDE DESIGN AND TOOLING HANDBOOK” is available. 


For the first time, a NEW—"“FOURSLIDE 
Design & Tooling Handbook” explains 
many important aspects of the FOUR- 
SLIDE PROCESS. It will help you in prod- 
uct design, in methods engineering, and in 
tooling. The HANDBOOK describes 
design aspects of parts formed on a FOUR- 
SLIDE; Drawings and descriptions of 
tooling design using actual examples; How 
to combine operations, such as stamping 


and forming, cut-off, forming and welding, 
or forming and assembly. Many other facts 
also given. 


We invite you to write today for your free 
NILSON ‘‘FOURSLIDE DESIGN & 
TOOLING HANDBOOK”. You will also 
receive the new NILSON Bulletin No. 62 
covering the widest range of FOURSLIDES 
available—17 models. 


i WILSON 


A. H. Nilson Machine Company 


623 Bridgeport Avenue Shelton, Connecticut Telephone: WAverly 9-1433 
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getting the most 


OUT OF MILLING 


By Colin Sharp 


Director 

Cutting Tool Research and Development 
Brown & Sharpe Mfg. Co. 

Providence, R. 1. 


Are the milling operations in your plant old- 
fashioned? The author, a noted authority, 
shows how modern cutter materials, improved 
cutter geometries and changes in milling 
techniques can enable you to “get the most 
out of milling.” 


— AND PRACTICE do not always go hand in 
hand. Using the data available in book form, al- 
most anyone can design a milling cutter and set 
milling feeds and speeds. Unfortunately, there’s oft- 
en a big difference between planned performance 
and actual performance. Plants that tool up “by 


the book” seldom get the most out of milling. 


Too Many Teeth? Tooling up for a simple mill- 
ing job—cutting a 214-inch-wide piece of SAE 1118 
steel to a depth of 3/16-inch—illustrates how theory 
sometimes breaks down when challenged with shop 
realities. A 5-hp machine is used. A standard 3-inch 
diam, 3-inch long plain milling cutter is mounted 


on a well-supported 114inch arbor and the work- 
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piece is rigidly clamped, directly on the machine 
table, Fig. 1. 

Theoretically, it should be possible to remove one 
cubic inch of metal per minute for each machine 
horsepower. Thus, with this setup, a 5 cubic inch 
per minute metal-removal rate could be expected, 
which would call for a feed of 11 ipm. Tests with 
a 16-tooth cutter showed, however, that at a 414 
ipm feed, severe chatter developed and the cut had 
to be stopped. At the 44% ipm feed, only 2 cubic 
inches of metal per minute could be removed, so 
the “one cubic inch per horsepower” theory ap- 
parently did not work out in practice. 

Actually, the theory is generally sound. Most feed- 
and-speed charts do not take into account the depth 
of cut, the width of cut and the number of teeth. 
Usually they suggest a tooth load in a very broad 
range. Nevertheless, the number of teeth and the 
width of cut must be considered when calculating 
the feed and the capacity of the machine. 

By changing to an 8-tooth cutter, the differences 
between theory and practice were reconciled. With 
this cutter, there was no chatter at 414 ipm feed, 
or, for that matter, at 1654 ipm feed, the maximum 
possible on the machine. Stock removal at the high- 
er feed was almost 8 cubic inches per minute with 
an 0.019 inch feed per tooth. 

There is, of course, a limit on the gains that can 
be realized by reducing the number of teeth. Con- 
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Fig. 1. This eight-tooth cutter is four times more pro- 
ductive than a sixteen-tooth cutter used with the same 
machine and setup. 


tinuing this test with a four-tooth cutter, tooth loads 
of 0.025 inch were reached but feeds were reduced 
to 1054 ipm. 

This operation demonstrates that the one cubic 
inch per minute per horsepower metal-removal rate 
predicted by theory can, in practice, vary from 4/10 
to 16/10 cubic inch, with the cutter the only vari- 
able—showing the importance of cutter selection. 


Milling Uphill: With the advent of harder ma- 
terials, there have been a number of changes in mill- 
ing practices. Complaints regarding short cutter life 
are frequently heard, yet, more often than not, the 
cause is using old-fashioned milling techniques for 
new materials. Cutter life usually improves when 
climb milling, rather than conventional milling, is 
employed. The tougher the material, the greater the 
need for climb milling. 

The advantages of climb milling are two-fold. 
First, with climb milling, surface finishes are greatly 
improved—the harder the material, the better the 
finish. Second, cutter wear is reduced considerably, 
particularly on hard materials. Climb milling re- 
duces the tendency of most stainless steels and heat- 
treated alloys to work harden during cutting. In one 
instance, a change to climb milling when machining 
a ferro-nickel alloy made it possible to produce 100 
pieces per cutter sharpening, as contrasted to the 
previous 30 pieces. Similarly, after doubling the 
feed and changing to climb milling when milling 
heat-treated steel alloy worm gears, production 
jumped from one piece per sharpening to 80 pieces 
per sharpening. Climb milling should be employed 
whenever carbide cutters are used. 


Machinability Ratings: Many machinability 
ratings are based on experiments using a single- 
point tool. This is, of course, the easiest way to 
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measure cutting loads and wear, but the cutting 
action of a milling tool is quite different from that 
of a lathe tool. The nearest approach is in face mill- 
ing a narrow part where the chip thickness re- 
mains almost constant. Even here, there are entry 
and exit shocks that don’t occur in turning. Some 
materials can be successfully turned but cannot, ex- 
cept at a great sacrifice in cutter life, be milled. 
machinability ratings notwithstanding. This is par- 
ticularly true when using carbides to cut high-speed 
steel. Thus machinability ratings may not be a reli- 
able guide when planning milling operations. 


Cutter Geometry: The reduction of the number 
of teeth in a cutter and the use of better cutter ma- 
terials and milling techniques have greatly improved 
productivity. Another significant improvement is 
revised cutter geometry, particularly the use of 
larger rake angles. 

Many engineers believe that high helix angles re- 
duce cutting loads, thus improving productivity. 
This belief has gained currency because high helix 
angles are usually associated with coarse tooth mills. 
High helix angles do balance out the cutting loads 
by producing a more uniform cut. The feature that 
should be credited with raising the volume of ma- 
terial removed per horsepower is increased rake 
angle. Tests have demonstrated that by changing 
from the old-fashioned 5-deg rake on end mills to 


20 deg, up to 62 percent more material can be re- 
moved with the same horsepower, speed, helix angle 


and number of teeth. 

Since high helix angles level off loads, it follows 
that when a relatively weak cutter—an end mill, for 
example—is used, faster feeds are possible. From 
the standpoint of stock removal, experience shows 
that a helical two-flute mill is the best choice. 

It should be added that some accuracy will be 
sacrificed to gain efficiency. It is almost impossible 


Fig. 2. A carbide end mill gave poor results when at- 
tempting to machine the top of this stainless-steel 
block. Slab milling is preferable. 
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Fig. 3. Setup for milling aluminum carpenter levels. 


to produce a parallel and vertical slot with a two- 
flute mill having helical teeth. One-half-inch-deep 
cuts made with a 14-inch end mill having a 30-deg 
helix angle gave unsatisfactory results during a 
series of tests. The sides of the slot were as much 
as 0.012 inch from the vertical and the bottom of 
the cut was about 0.002 inch wider than the top. 
This was a pull-over of about 114 deg. By increas- 
ing the rake to provide freer cutting action, the 
pull-over was reduced. Straight flutes, while limit- 
ing the feed, do provide parallel and vertical sides 
in a slot or keyway. On one-cut jobs where it is 
difficult to hold tolerances with a helical-tooth cut- 
ter, making two cuts may help. Using a straight- 
tooth, two-lip end mill may eliminate the difficulty. 

Clearances, or relief angles, are another impor- 
tant factor in cutter performance. Not too many 
years ago, handbooks recommended that cutters up 
to 3 inches in diameter be sharpened with a 7-deg 
relief and cutters over 3 inches in diameter should 
have a 4-deg relief. Today, recommended relief 
angles are as high as 25 deg for a 1/16 inch end 
mill and as low as 4 deg for end mills that are 5 
inches in diameter or larger. This relief must, of 
course, be maintained during resharpening. Too 
often, milling cutters that worked well when first 
put into service do not perform well after resharpen- 
ing. Usually the difficulty can be traced to the failure 
to provide proper relief. 


The Hard Materials: Despite the many ad- 
vances in milling cutter materials and design, the 


newer workpiece materials create serious machining 


problems. Here the type of milling technique used 
strongly influences production results. 

For example, 304 stainless steel was once con- 
sidered impossible to mill with carbide cutters due 
to the strong tendency of this material to work 
harden in the cut. A few years ago, it was dis- 
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covered that this steel could be face milled with 
carbide cutters. Recent research shows that slab 
milling is preferable. A carbide end mill and a 
block of 304 stainless steel are shown in Fig. 2. On 
the side of the workpiece, several cuts were made 
with the periphery of a 14-inch end mill cutting 
4 inch wide and approximately 0.05 inch deep. 
A good finish was obtained with no noticeable wear 
on the cutter. However, when an attempt was made 
to face mill the top of the workpiece, chips adhered 
to the carbide tips, causing clogging and overheat- 
ing that ruined the mill. It was concluded that the 
chips must be kept cool. Climb slab milling pro- 
duced cool, colorless chips and good finishes. 

The end mill itself was not at fault in these tests. 
It gave good results as long as its diameter was used 
as in slab milling. 

Incidentally, the best carbides for cutting stain- 
less steel are those designed for cutting cast iron. 
A spray mist is helpful for controlling chip heat. 

Carbide cutters intended for cutting cast iron are 
also best for milling the high-temperature stainless 
materials such as René 41, and high-strength steels 
such as Vascojet 1000. Tests show that René 41, 
heat-treated to 40 Re, can be machined quite well 
with carbide end mills from 14 inch to 114 inches 
in diameter. The recommended speed is 55 fpm 
with a chip load of 0.002 inch per tooth. With 
larger, sturdier cutters, 5-inch-diam side mills for 
example, speeds to 85 fpm and feeds per tooth up 
to 0.0035 inch are satisfactory. 

The “‘super-hard” materials are not the only ones 
that cause trouble. Recently, a manufacturer was 
machining some aluminum parts. Cutter life was 
about one hour. Pure aluminum is extremely ma- 
chinable, of course, but the aluminum parts in ques- 
tion were sand castings with an extremely high sili- 
con content. When the HSS cutter was replaced 
with a carbide-tipped cutter, cutter life was two 
weeks, using the same machine and setup, Fig. 3. 
This illustrates the value of knowing the character- 
istics of a workpiece material. 


Some Rules: There are a few simple rules that 
serve as a good guide for tooling up for milling: 


1. For maximum metal-removal, try using a cutter 
with fewer teeth. 


. For better cutter life on hard materials, try climb 
milling. Use mist cooling. 
3. For improved output, consider using higher helix 
and rake angles. 
. For consistent productivity, make sure that the 
correct reliefs are provided by each sharpening. 
. For best cutter performance, match the cutting 


tool material to the job. Use carbides for hard, 
tough and abrasive materials. 


Following these rules will enable any plant to 
get the most out of milling. 
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Tool Flanges Internal Tabs 


Flanging of internal tabs in assembly op- 
erations is often impossible to accomplish by 
pressworking. A case in point is the coin- 
return trim on a vending machine. Used as 
decorative hardware, this component is held 
in assembly by four tabs, each of which must 
be manually crimped over the edge of an 
opening. No marking of the trim’s appear- 


ance is permissible. 


Gadgets Contest Entry 











Stop Simplifies Part Positioning 


Turret-lathe operations involving comparatively 
long parts present a problem in workpiece position- 
ing. The device illustrated effectively solves this 
problem with a stop which can be adjusted to a 
preselected position. This position is maintained 
throughout machining by a locknut on the adjust- 
ing screw. 

The plug holding the adjusting screw is secured 
by three equally spaced, hardened locking pins. 
Pointed to a 90 deg included angle at each end, the 
pins are driven into the spindle and locked by 
pointed socket-head set screws. 

Roger Isetts, Kenosha, Wis. 





—Workpiece 


— Chuck 


The crimping tool illustrated is an ingen- 
ious device which answers the problems posed 
by such assemblies. Inserted through the 
opening, the tool utilizes a simple linkage to 
actuate a movable jaw and crimp the tab. 
Upon completion of this operation, a spring- 
return causes the sliding jaw to retract and 
disengage the tool from the assembly. 

Floyd T. Boosman* 
Kansas City Chapter 
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Boring tools 
Pressure ring 
Spanner nuts 


Toolholder Is Easily Adjusted 





Boring tools are easily and accurately ad- 





justed in this toolholder. Adjustments are 








made by inward or outward movements of 








a sleeve in which tapered grooves are ma- 








chined. After the tool bits are set to required 




















diameters, they are locked in position by a 








pressure ring backed up by spanner nuts. 
Frank Murray 


Detroit, Mich. ah le 
Adjusting sleeve 


Drill Attachment 
The portable drill attachment 


illustrated is designed for deburr- 
ing operations inside tubes and 
other normally inaccessible loca- 
tions. The device makes use of a 
train of small spur gears to extend 
the reach of a small portable drill. 
A screw shank countersink mount- 
ed on the shaft of the final driven 
gear of the train serves as the cut- 
ting tool. 

The gears are standard stock 
items. They are keyed to small 
shafts which run in bronze bear- 
ings. The whole assembly is en- 
closed with a strip steel cover 
which protects the gears from 
chips and dirt. Lubrication for 
the gears is supplied through a 
pressure grease fitting on the top 
of the housing. 

H. J. Gerber 
Member-at-Large 
Stillwater, Okla. 
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Piercing die 


Guide bushings 
Piercing punch ; 















































Simple Piercing Fixture Replaces Cam Die 
S 


Hole-piercing operations that are usually per- 
formed by cam dies can be accomplished in fixtures 
of the design shown. No press or upper die is re- 
quired. 

Tools at the piercing stations are similar to con- 


ventional pierce-die designs but the punches are 


Telescoping Guide 
Holds Springs in Place 
Long springs used in open areas of machines and 


tools tend to buckle and fly out of position when 
compressed. The telescoping guide illustrated is 


designed to restrain this radial movement while 


securing maximum compressive force. In assembly, 


a press fit is sufficient to hold the tubing. 
Federico Strasser 


Santiago, Chili 


Contributions for these pages de- 
scribing short cuts for the tool 
engineer are welcome. Finished 
drawings are not necessary. Hon- 
orariums for accepted articles 
are sent upon publication. 


driven by pneumatic cylinders instead of cams. In 
operation these are actuated by a foot valve. After 
the holes are pierced, compression springs in the 
cylinders, and air bleedoff, force the pistons to re- 
tract and strip the punches. 

Hjalmar Dahl, Upplands Vasby, Sweden 
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By Robert D. Brown* 


Associate Research Engineer 
Southwest Research Institute 
San Antonio, Texas 


Predicting surface finish to high 
accuracy is possible using equa- 
tions developed by the author. 
Or, if speed and ease of solution 
are more important than ex- 
treme accuracy, a graphic meth- 
od of solution can be used. Only 
tool radius and feed data are 
required for solution. 


Wars A ROUND cutting edge is fed uniformly 
across a workpiece, a scalloped surface, as shown 
in Fig. 1 is produced. Finish of such a machined 
surface is usually described in terms of either its 
rms (root-mean-square) or AA (arithmetical aver- 
age deviation of the surface trace from a mean line 


*Senior member ASTME St. Louis chapter. 
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that divides the areas on either side of the mean 
line equally). From F, the feed in ipr, and R, the 
tool-end radius in inches, surface finish can be pre- 
dicted accurately using the following equations: 


> 2\% 
+ R® sin | ‘ 


where 


nn 
i= Vi R® — B 


B= Y pi +k uaF 
4 F 2R 


For ease of use, the equations have been plotted 
in Fig. 2, enabling graphical solution from a given 
feed and tool radius. For example, using a tool with 
a 0.125-inch radius, fed at 0.090 ipr, F/R = 0.720. 
Extending this vertically to intersect the AA curve, 
and then leftward, a value, AA/R (10°) = 0.017 is 
obtained. Multiplying the right-hand member by 
the left-hand denominator, AA = 2120 microinch- 
es. By intersecting the rms curve in a similar fash- 
ion, the finish obtainable from this feed and speed 
can be predicted as 2380 microinches rms. 








Fig. 1. Geometry and 
definitions used to de- 
scribe surface rough- 
ness conditions. 





Mean line 











Depth of scallop D is given by the right-hand scale 
of Fig. 2. As shown, the previously obtained F/R 
Nomenclature value of 0.720 is projected vertically to intersect the 


tool radius. in. D/R curve and projected rightward to obtain the 
feed per cut, in value 0.068 on the D/R scale. Calculating, D 


: 0.068 (0.125) 0.0085 inch. 
distance from the middle of the 


, ; Thus, whether the finish desired is specified by 
groove to the intersection of the 


. : AA or rms, the graphs and equations enable a man- 
Mean Line and the surface, in. 


ufacturing engineer to select an optimum eombina- 
distance from the center of tool curv- tion of feeds and speeds that will meet finish re- 
ature to the Mean Line, in. quirements. These same calculations can be used 
depth of scallop, in. to produce surfaces suitable for checking roughness 
measuring equipment. An easily machined metal 


should be used. to produce smooth cuts. 


Fig. 2. Equation results, plotted on a graph, enable graph- 
ic solution of finish and depth-of-scallop predictions. 
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By George B. Webber 


Vice President 
Webber Gage Co. 
Cleveland, Ohio 


Stringent tolerances in Space Age com- 
ponents often exceed the limitations of 
conventional gage blocks. One good so- 
lution to this problem lies in the use of 
chromium carbide instead of steel as a 
gage-block material. In this article both 
materials are discussed. 


iwi E THEIR INCEPTION, gage blocks have served 
industry in two capacities: as measuring tools and 
as standards of size. In the first capacity, they are 
useful for reading or establishing dimensions which 
cannot be determined with standard measuring 
tools. As standards, Fig. 1, they perform their most 
important function in that they are ultimate arbiters 
of size. 

An example of the use of gage blocks as measuring 
tools is illustrated in Fig. 2. All dimensions in this 
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for measuring 


MILLIONTHS 


drill fixture are taken from a 14-inch diam con- 
struction hole. Tolerances are 0.0005 inch. In inspec- 
tion, the fixture is mounted on a surface plate at 
a predetermined height. Next, the height of the cen- 
terline of the construction hole is determined with 
a gage block setup. The heights of the other holes 
are then inspected with additional gage block set- 
ups. 

Although tolerances are comparatively liberal, 
gage blocks are the only practical tools available for 
this type of inspection. Other examples are seen in 
components which have angular surfaces dimen- 
sioned from rools. 

The use of gage blocks as standards of size is 
illustrated in Fig. 1. Unlike the drill fixture of Fig. 
2, dimensions of these parts can be measured with 
micrometers. However, micrometer inspection is im- 
practical in this instance because of the extremely 
close tolerances assigned to the dimensions. 


Steel Gage Blocks: For years steel gage blocks 
served this dual role quite adequately, providing 
accurate measurements into the fourth decimal] 
place. Modern Space Age components have much 
closer tolerances, however, and conventional steel 
blocks cannot always be relied upon for accurate 
inspection. For example, a component can be in- 
spected and approved in one plant but rejected in 
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Fig. 1. Inspection of a close-tol- 
erance thread gage. Two gage- 
block setups represent upper 
and lower limits of tolerances. 


another because of minute discrepancies in their 
respective gage blocks. Each plant can make seem- 
ingly valid contentions concerning size but in many 
cases neither is correct. Dimensional inconsistencies 
of this type are becoming increasingly common, 
especially between vendors and users. Although 
these inconsistencies do not presage a general break- 
down of the gage-block system, they do underscore 
its need for more accurate blocks. 


Chromium Carbide: Because gage-block inac- 
curacies are basically the result of wear, chromium 
carbide is being used as a substitute for nondeform- 
ing steel. Secondary considerations influencing this 
choice are wringability, corrosion resistance and 
characteristics of thermal expansion. 

In resisting wear, chromium carbide sintered with 
nickel is highly superior to steel. Depending on us- 


age, gage blocks made of this material provide as 


Fig. 2. Checking hole 
locations in a drill fix- 
ture. Each setup repre- 
sents a hole location, 
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Fig. 3. Setting an optical comparator with gage blocks. Comparator is 
set at mean dimension and size deviations are read on comparator scale. 


much as 30 to 70 times more service between cali- 
brations than steel. Because of this increased wear 
resistance replacement costs are reduced. These eco- 
nomies are often sufficient to overcome the higher 
initial cost of chromium-carbide gage blocks. 

Wringability is also an important consideration, 
especially when multiple gage-block setups are 
made. Essentially this characteristic refers to the 
ability of gage blocks to be pressed together with- 
out an intervening cushion of air. For example in 
Fig. 3 a buildup of three blocks is used to set an 
optical comparator. If the blocks are steel and are 
calibrated +2, +4 and +6 microinches over nom- 
inal sizes, the error in this buildup will theoretically 
be +12 microinches. In practice, however, steel 
blocks will have an accumulation closer to +20 
than +12 microinches. The larger accumulation of 
error is a direct result of imperfect wringability. If 
a similar buildup is made of chromium-carbide 
blocks, accumulated error will be no more than 3 
microinches, 

Improved wringability is a result of the smoother 
finishes possible in chromium carbide. This, in turn, 
results from the material’s finer grain structure— 


the key to mirror finishes. Normally, surface finishes 
of 0.1 to 0.3 microinch can be obtained in chro- 
mium-carbide gage blocks. 
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A block’s ability to resist corrosion is also im- 
portant in maintaining calibrated sizes. Because 
steel blocks are not impervious to body acids, finger- 
prints are easily etched into their surfaces. These 
and other marks resulting from corrosion decrease 
accuracy and impair wringability in individual 
blocks. Chromium carbide again shows an advan- 
tage over steel by its resistance to the corrosive 
effects of ordinary acids, cutting oils and moisture. 
Its resistance to acid is approximately 30 times that 
of 18-8 stainless steel. 

The final variable, thermal expansion, is critical 
since inspection is not always made in temperature- 
controlled roems. Because chromium carbide’s co- 
efficient of expansion differs only minutely from 
that of steel, normal temperature variations have 
little effect on size. Any temperature-induced ex- 
pansion or contraction in the workpiece is com- 
pensated for by a similar change in the gage blocks. 

Although few plants, as yet, have entirely dis- 
carded their steel blocks, many are making a grad- 
ual transition to chromium carbide. This is ac- 
complished by block-for-block replacement when in- 
dividual steel blocks show excessive wear. As the 
number of companies engaged in close tolerance 
work increases, it is inevitable that steel gage blocks 
will pass from the industrial scene. 





computer takes over 


— for product design and manufacturing 


By Robert Heslen, Associate Editor 


Starting from performance require- 
ments, torque converter shapes are de- 
fined by a computer program. Results 
of this program are fed into another 
computer program that produces a tape 
for numerically controlled machining 
of the workpiece. Accuracy is improved 
and lead time is cut in half. 


B, rHE USE of numerical control, engineers at the 
Buick Motor Div. of GM have shortened the gap 
in time between design and manufacture. Each 
product cycle requires design, prototype manufac- 
ture and prototype test. Testing often reveals that 
design changes can improve the product, and start 
another design cycle. A long design cycle thus hin- 
ders product development. Compressing the design 
cycle gives both design and manufacturing engi- 
neers greater opportunity to employ their creative 
ability for product and process improvement. 


Original Method: The variable in torque con- 
verter design is the converter vane contours since 
the exterior dimensions of the converter package 
are relatively constant. In casting a prototype, cores 
are required to form the correct size and shape of 
the desired flow passage, as shown in Fig. 1. Origi- 
nally, master cores were hand cut to make the de- 
sired vane contour for the torque converter. To 
make the master, station lines were scribed on the 
inner and outer surfaces of the torus ring and the 
desired contour indicated by points scribed on these 
station lines. The material was then cut away until 
a surface resulted that contained the points on the 
inside and outside surfaces of the torus, the points 
being connected by straight lines. From the master 
a plastic core was made as shown in Fig. 2. When 
the matching sections of the torus are assembled in 
the core box, the unfilled space represents the core 
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shape. From a set of cores the prototype is cast. 
Any variation in prototype design required a repeat 
of these operations. When designs were frozen for 
the production model, the entire process was re- 
peated with greater accuracy to make the produc- 
tion tooling. Time required for this design cycle 
limited the amount of development possible. 

Later developments required a vane contour not 
limited to straight line sections. Since many more 
data points are required to define a curved piece 
than a straight-line piece, Buick engineers turned 
to a computer for handling this design problem. 
An IBM 705 program was developed to take a set 
of desired vane specifications, test their properties 
and develop a vane contour approximating the 
original design criteria. The program also devel- 
oped a graph of the vane profile. About fifty data 
points define the profile in one plane. 

From the vane profile, a template was made for 
use on a tracer controlled machine. The desired 
surface was developed as shown in Fig. 3. This 
method required hours of careful machining by a 
skilled machinist, but provided a more accurate 
surface requiring less hand finishing than the 
previous method of scribing on the torus ring. 
Time required to develop these surfaces averaged 
six days compared to nine days for the original 
method. The time reduction was accomplished even 


though a more complex surface was involved. 


Numerical Control Manufacture: As a com- 
plex surface is involved, it was recognized that 
tape controlled milling offered many possibilities 
for improving the manufacture of the cores, A joint 
effort was made using the experience and facilities 
of GM Research Laboratories computing section 
for tape preparation and of the contract machin- 
ing department of Bendix Industrial Controls for 
the tape controlled milling. 

The program was written in Fortran, a powerful 
pseudocode that simplifies computor programming 
for an IBM 704 computer. Some of the subroutines 
of APT numerical control program are used. Input 
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Fig. 1. (above) Torque converter prototypes are de- 
signed using computers and manufactured using nu- 
merical control. 


Fig. 2. (upper right) Matching faces of the epoxy 
toroid are machined under numerical control. 


Fig. 3 (right) Lead time was reduced and accuracy 
gained by eliminating template manufacture. 


is the set of data points defining the vane profile 
obtained from the IBM 705 program. From the 
original fifty points, the IBM 704 program devel- 
ops over seven thousand coordinate points to define 
the surface to be cut. The program interpolates 
additional points between those given by the IBM 
705 program using fine increments to produce a 
relatively smooth curve lying in the XY plane. The 
program then increments 0.025 inch in the Z dir- 
ection to another XY plane parallel to the first X} 
plane. The vane profile is again interpolated to 
produce a smooth curve in an XY plane. This 
process is completed by finding a succession of XY 
curves lying in planes parallel and 0.025 inch 
distant, until the entire surface is defined. 

The program at this point has developed a three- 
dimensional contour representing the mean center- 
line of the vane. Given the number of vanes and 
draft required, the computer determines thickness. 
Cutter radius and core kiss face areas (the areas 
of zero wall thickness where the vane cores touch) 
are also given to the computer. From this, a new 
set of X, Y, Z coordinates are computed to define 
the path the tool center must follow for the tool’s 
cutting edge to generate the vane surface. 

These tool center coordinates are used as input to 
a post processor subroutine along with feed rate 
and tolerance information to produce an output 
in language used by the control system. Cutter 
center paths are developed for both matching faces 
of the toroidal core box inserts. The IBM 704 out- 
put on magnetic tape is converted to punched 
mylar tape, the input tape used by the Bendix 
control system. From the start, using input data 


developed by the 705, to the finish, magnetic tape 
output for two faces, requires about 25 minutes. 
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For machining, the aluminum-filled epoxy toroid 
is mounted on the milling machine, tape loaded. 
and the epoxy toroid core box insert machined to 
make one face. The same setup is used to machine 
the second face after inserting a new piece of epoxy 
in the fixture. Taped instructions for machining the 
second face follow the instructions for machining 
the first face so that it is not necessary to reload 
tape. Machining time is about 18 minutes per face. 

The numerical control method of making core 
box inserts is approximately twice as fast as the 
original method. Without transportation delay, (the 
three plants involved are located in different cities) , 
it could be done in one day instead of four. Great- 
er accuracy is obtained so that the experimental 
model is accurate enough to be used as a direct 
pattern for production tooling, thus shortening the 
production lead time. By changing program input 
to run new contours minor variations in curvature 
and torus shapes can be made with no design engi- 
neer time required. Ability to design and manufac- 
ture prototypes this fast means more time for im- 
provements before the production deadline. 
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Die Produces Square-Edged Stampings 


Derfectly square edges showing a high degree of 
surface finish characterize stampings produced 

in this die. In conventional blanking operations 
square edges are impossible to obtain since blanks 
must taper an amount equivalent to the die clear- 
ance. Normally this is 10 percent of metal thick- 
ness. In cases where perfect edges are required 
from conventional designs, shaving dies involving 


in die. 
also show 


PART produced 
Hole edges 
high finish. 


BLANKING DIE opened for 
inspection Stamped 
parts require compara- 
tively heavy dies which 
can withstand plate and 
blanking pressures. 


secondary press operations must be utilized. 

In this press tool, a product of Hydro-Cam En- 
gineering Co., Troy, Mich., square blank edges are 
produced by extremely high pressures on the stock 
and a metal-to-metal fit in punch and die. Pressure 
on the stock is exerted by a specially designed 
stockholder which also functions as a stripper plate. 
This combination—little or no clearance and high 
pressure—restricts metal flow within the sheet, en- 
tirely eliminating the tearing action of conven- 
tional dies. 

An additional benefit of this design is that the 
die is not restricted to stock of any specific thick- 
ness. Unlike a conventional blanking die, it will 


accept stock of virtually any size and analysis. 
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Index Machine Has Off-Dial Station 


Dsiere¢ to mill, drill and spot face two different 

sizes of bearing caps, this machine departs 
from conventional design in that it incorporates 
an off-dial station. The machine is built by Cross 
Co., Detroit, Mich. 

In operation, rough parts are loaded and indexed 
to the first station where bearing faces are milled 
by a standard horizontal hydraulic feed unit. At 
the remaining dial stations drilling operations are 
performed by a special head mounted on a vertical 
feed unit. This unit also carries the spotfacers for 
machining in the off-dial station. 

Loading in the off-dial station is performed 
manually. After drilling and spotfacing have been 
completed, the vertical head retracts, initiating the 
index cycle. Simultaneously, unloading arms are 
activated for finished part removal. 


OFF-DIAL station with finished part in place. Normally 
parts are ejected at completion of spotfacing. 


FOUR-STATION table of indexing machine. Hydraulic clamping of parts is automatic at start of cycle. 
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Electrical Drive Controls Nut Tightness 


TWO UNITs are assembled simultaneously. Tubes at side 
contain 0.002-hp motors. 


"oceans of fastener tightness—an important 
A variable in the manufacture of electrical 
components—is maintained to close tolerances 
by the fixture illustrated. No slip clutch is 
used and repeatability is accurate to within 
a fraction of one percent. 

Built by Assembly Products, Inc., Chester- 
land, Ohio, for use in its assembly opera- 
tions, the fixture obtains constant torque by 
equating electrical current to fastener tight- 
ness. When the current at the motor reaches 
a prescribed level, a relay automatically stops 
the motor. Because torque requirements vary 
between different fasteners, shut-off relays 


can be energized for any preselected current. 


ASSEMBLY FIXTURE in operation. Motor-relays (left background) stop motors when current reaches preselected level 
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Cylindrical Type Grinder Finishes Flat Surfaces 


axle-housing grinder, a development of 


‘ 
—— = flat and noncylindrical = 
surfaces is ground on this rotating > oi 
ce hy OE 


Acme Manufacturing Co., Detroit. Grind- a —s , = , 


ing is accomplished by two adjustable 
heads mounted on a reciprocating slide. 
Purpose of reciprocation is to insure uni- 
form grinding-wheel wear. 

In operation the workpiece is mounted 
between centers on a pivoting assembly. 
Rotating on an axis at its lower extremity, 
the entire assembly swings up to contact 
the grinding wheels. The workpiece, driven 
by a motor at one center, is then rotated 
beneath the wheels which utilize a floating 


cam action to follow the welded surfaces. 


Boring Unit Programs Hole Location and Size 


Us a new concept of numerical con- 
trol, the Ex-Cell-O boring machine il- 
lustrated accepts taped commands to con- 
trol the radius of tool rotation. Changes in 
radius are made by a special tool-control 
mechanism which moves the bar in incre- 
ments of 0.0001 inch. 

In this application boring is performed 
simultaneously from both ends of the ma- 
chine, making it possible to bore and coun- 
terbore in one setup. To eliminate tool with- 
drawal marks, the holes are programmed in 
descending order from the largest to the 
smallest diameters. When boring heads 
reach prescribed depths, the control mech- 
anism immediately reduces diameter and the 
head retracts. 
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solves space-age metalcutting problems 


By William Pentland, Research Supervisor 
Jens L. Wennberg*, Senior Research Engineer 
Clarence L. Mehl, Senior Research Engineer 


Physical Research Dept. 
The Cincinnati Milling Machine Co. 


Cincinnati, Ohio 


When hard materials are machined at 
high temperatures, both tool forces and 
the amount of work done in cutting are 
reduced. Machining efficiency rises and 
tools last as much as 40 times longer. 
This article and the two following arti- 
cles are based on papers to be presented 
at the ASTME Western Engineering Con- 
ference, Los Angeles, Nov. 14-18. 


W, TH THE ADVENT of the Space Age, it has be- 
come necessary to machine extremely hard mate- 
rials in large quantities. Many of these materials 
cannot be machined efficiently by conventional 
methods. Feeds and speeds must be reduced greatly 
to obtain reasonable tool life and, even when tools 
stand up during cutting at higher feeds and speeds, 
cutting forces may exceed machine capacity. 

One solution to this problem is heating of the 
workpiece. It has long been known that heating, 
by reducing work material strength, improves ma- 
chinability. Recent research performed under Air 
Force sponsorship by The Cincinnati Milling Ma- 
chine Co. has demonstrated that the theoretical 
benefits of elevated-temperature machining can be 
realized on a practical production basis. 

The objectives of the research program were 
three fold: (1) to examine the influence of elevated 


*ASTME member-at-large. 

From Paper No. 307 “Researches in Elevated Temper- 
ature Maching Of High Strength Materials” to be pre- 
sented at the ASTME 28th Semiannual Meeting. Cop- 
ies of the complete paper, which contains a full biblio- 
graphy, can be purchased from Society Headquarters. 
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temperatures on the basic machining parameters 
and, at the same time, to determine the effects of 
heat on the machinability of high-strength alloys; 
(2) to investigate and develop controlled heating 
methods suitable for application in machining op- 
erations; and (3) to measure the effects of elevated- 
temperature machining on the metallurgy and ge- 
ometry of the workpiece. During the course of the 
research program, orthogonal and conventional 
turning, milling, and drilling were investigated. 
Four different work materials were tested. These 
were a low-alloy martensitic steel, AISI 4340; a hot- 
work die steel, Thermold J; and two precipitation- 
hardening stainless steels, 17-7 PH and 17-4 MO. 
Each material was subjected to two different heat- 
treatment procedures and specimens were obtained 
over a range of hardness from 350 to 600 Bhn. 


Orthogonal Turning: During orthogonal turn- 
ing tests, such quantities as tool forces, ratio of feed 
per revolution to chip thickness and tool geometry 
were measured. Other fundamental quantities- 
shear plane angle, mean coefficient of friction be- 
tween tool and chip, and energy distributions—were 
derived using the Merchant theory. Measurements 
were also made of workpiece temperature and mean 
temperature at the chip-tool interface to obtain the 
correlation of these factors to the other basic para- 
meters. 

The equipment used for orthogonal turning is 
shown in Fig. 1. It consists of a horizontal milling 
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machine with a chuck holding a 214-inch diam tub- 
ular workpiece having a 0.250-inch wall thickness. 
Since the toolpost was held on the machine table, 
the arrangement was essentially orthogonal turning 
with only a two-dimensional force system involved. 


The tool itself was held in a force dynamometer. 
A multitip, water-cooled burner, fueled by oxygen 
and propane gas, was used to heat the workpiece. 
Workpiece temperature was measured by shutting 


off the gas flow to the burner and using a contact 
pyrometer on the end of the tube. 

The mean temperature of the interface between 
tool, chip and workpiece was measured by using 
this interface as the hot junction of a thermocouple 
circuit where the thermoelectric members were the 
sintered carbide tool material and the steel work- 
piece. 

Several hundred test cuts were made, using four 
work materials, each with two heat treatments, and 
two tool materials. All cuts were taken at 250 fpm 
cutting speed and 0.0048 ipr feed. 


Turning Results: Results of the tests, Fig. 2, 
showed that a 1000 F rise in workpiece temperature 
gives reductions of 40 to 50 percent in cutting force 
and reductions of 33 to 66 percent in thrust force 
at the tool. There was little difference in tool forces 
between the 400 Bhn and 600 Bhn workpieces when 
heated—their elevated-temperature strengths are 
much closer than their strengths at room tempera- 
ture. 

Raising the workpiece temperature has different 
effects on mean tool-chip interface temperatures for 
different workpiece materials. Thus a rise in work- 
piece temperature of 1000 deg F raised the tool 
temperature by 250-350 deg for Thermold J, by 
700-1000 deg for AISI 4340, by 300-700 deg for 
17-7 PH and by 600-1100 deg for 17-4 MO. 


Fig. 1. Orthogonal turn- 
ing apparatus. Work- 
piece is flame-heated. 
Tool forces and tool 
temperatures are re- 
corded on charts. 
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Fig. 2. Effect of workpiece temperature on tool force 
and cutting force for 17-4 MO steel, cut with Grade 
350 carbide in orthogonal turning tests. 


Friction between the workpiece and tool may re- 
main constant, or may either decrease or increase 
in hot machining, depending on the tool-workpiece 
pair. With Thermold J die steel and 17-4 MO stain- 
less steel, the mean coefficient of friction remains 
constant when the workpiece temperature is in- 
creased 1000 deg. However, with other steels in- 
creases or decreases are obtained. 

The fundamental idea behind elevated-tempera- 
ture machining is that at higher workpiece temper- 
atures the shear strength of the material is reduced. 
Chip formation by plastic deformation due to shear 
on the plane ahead of the tool becomes easier. That 
this is so was demonstrated during the tests. Calcu- 
lated reductions of mean shear stress on the plane 
of shear were from 40 to 60 percent with workpiece 
temperatures increased 1000 deg. These stresses 
can be taken as the apparent shear strength of the 
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Fig. 3. Effect of workpiece temperature on chip 
formation. Chip at top was formed at 1500 F; chip 
at bottom was formed at 300 F. 


material, since shearing is taking place. 

Plastic deformation in cutting is assisted by ele- 
vating the workpiece temperature. This is illustrated 
by Fig. 3, which shows photographs of cross sections 
of chips taken across their length. At 1500 F, the 
chip is formed by a steady plastic flow of the work 
material. At 300 F, the chip is almost segmented 
and is formed with a series of discontinuities along 
its length through half the chip thickness. 

Defining the efficiency of metal-removal as the 
cubic inches removed for cutting horsepower-min- 
utes, it is evident from Fig. 4 that efficiency is in- 
creased by 40 to 50 percent when cutting 390 Bhn 


AISI 4340 steel at elevated temperatures. The heat- 


ing power is not included in this expression. The 
amount of work done in chip formation is similarly 
reduced 30 to 50 percent by elevating the tempera- 
ture of a 390 Bhn Thermold J workpiece 1000 F, 
as shown in Fig. 5. 


Turning Tool Life: Cutting-speed tool life rela- 
tionships were obtained through a series of tests 
using a 2114-inch Cincinnati “Traytop” machine. 
Induction and radio-frequency resistance heating 
were used to elevate the workpiece temperature. 
Power for this purpose was provided by a 30 kw 
Inductron unit, operating at 1.2 megacycles per sec- 
ond. 

In induction heating, Fig. 6, the coil was mounted 
on the lathe carriage and traveled with it during 
cutting, heating the workpiece just ahead of the cut- 
ting tool. A radiometer, focused on an area of the 
workpiece just above the tool indicated the temper- 
ature of the workpiece as it entered the cut. 

“Throwaway carbide tools, Grade 350, were used 
in the induction-heated tests and the tool life crite- 
rion was taken as 0.015-inch flank wear as measured 
on a toolmaker’s microscope. Tool flank wear meas- 
urements were taken every two minutes. 

The cutting tool geometry was as follows: side 
and back rakes, 5 deg negative; side cutting edge 
angle, 15 deg; nose radius, 445 inch; and clearance 
angles, 5 deg. 

In the radio-frequency resistance heated tests, Fig. 
7, triangular cemented oxide tips, Grade 0-30, were 
used. The tool geometry was the same as for the 
carbide tools, except for a zero deg side cutting edge 
angle. These tests were confined to 600 Bhn Ther- 
mold J. 

The tool life improvements that were obtained at 
elevated temperatures were spectacular. When turn- 
ing 600 Bhn AISI 4340 steel at 170 fpm cutting 
speed, Fig. 8, a 20-fold increase in tool life was ob- 


tained by raising the workpiece temperature from 

















Fig. 4. Efficiency of metal- 
removal at various work 
temperatures when turning 





390 Bhn AISI 4340 steel. 
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Fig. 5. Effect of workpiece temperature on the amount 
of work dene when cutting Thermold J die steel. 


room temperature to 900 F. For 400 Bhn 17-4 MO, 
a five-fold increase in tool life was obtained by go- 
ing from 76 F to 900 F. Cutting speed was 450 
fpm. 

Using Grade 0-30 ceramic tools to cut 600 Bhn 
Thermold J, a tool life of 30 seconds was obtained 
when cutting at room temperature with a 500 fpm 
speed. Tool life increased to 1] minutes at 450 F, 
to 15 minutes at 600 F and to 20 minutes at 800 
F—a 40-fold increase. 

Surface finishes were excellent in all tests, though 
some oxidation (to the extent of discoloration) was 
encountered at the elevated temperatures used. Long 
straight chips were obtained and these did not re- 
spond to normal chip breaking techniques. 


Milling Tests: The machine used for elevated- 
temperature milling tests was a Cincinnati No. 4 
vertical “Dual Power” milling machine. Heat was 
supplied by a 1.2 megacycles per second frequency, 
30 kw induction heating unit. 


In the induction heating setup, the workpiece was 


set with about 14-inch air gap between it and a 
pancake coil and fed along underneath the coil. 
Soon after the workpiece emerged from under the 
coil, a single-tooth carbide face milling cutter milled 
off the top layer of material. The amount of induced 
heat was controlled by varying the gap between coil 
and workpiece and by altering the eight power in- 
put settings available at the induction heating unit. 
Temperatures at the workpiece surface of up to 1350 
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F (for AISI 4340) were obtained in the tests. 

The tool-work thermocouple was similar to that 
used in the orthogonal turning tests. To measure 
tool forces, a high stiffness three-axis milling dyna- 
mometer was constructed. 

The workpieces used in the face milling tests were 
l-inch wide, 12-inches long and 5-inches deep. Grade 
370 carbide cutters were used with axial and radial 
rakes of minus 5 deg, 15 deg corner angle and ¢ 
inch nose radius. Flank wear of the tool amounting 
to 0.030 inch was taken as the tool life criterion. 

Some typical tool life-cutting speed curves are 
shown in Fig. 9. When face milling 380 Bhn 17-4 
MO stainless steel at room temperature, tool life 
was less than one-half minute in the cutting speed 
range used. Tool life increased to 20 minutes at 400 
F and was up to 50 minutes at 1000 F. This was a 
100-fold increase. Tool life when machining this 
hard material at 1000 F was approximately equiv- 
alent to that obtained when machining a soft C1018 
steel at room temperature. Similarly, tool life was 
improved 20-fold by elevating the temperature of 
300 Bhn Thermold J from 73 F to 1000 F. 

Two quantities were found to have influence on 
the length of tool life during the milling tests. The 
first of these was the angle of engagement between 
tool and workpiece as the cutter entered the cut dur- 
ing each revolution. This angle is dependent on the 
distance between the workpiece face and the cutter 
axis, and on the cutter diameter. 


Fig. 6. Induction-heated turning apparatus. A water- 
cooled heating coil is used. A radiometer measures 
temperatures. Coil travels with carriage. 
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Fig. 7. Radio-frequency resistance-heated turning ap- 
paratus. Heat is concentrated. 


The second factor that was found to influence 
cutter life considerably was the presence of asbestos 
at the engagement side of the workpiece. By placing 
a 34-inch thickness of crysotile asbestos at the entry 
to the cut, it was found that tool life could be great- 
ly prolonged under certain cutting conditions. It 
is thought that three effects contribute to this phe- 
nomenon: (1) a thermal effect due to the insulation 
protection afforded by the asbestos, which raised 
the engagement surface temperature about 10 per- 
cent; (2) a possible chemical effect; and (3) a dy- 
namic effect in which the asbestos damped the se- 
verity of the impact of the cutter on the workpiece 
during the intermittent cut. 

There were indications during the tests that the 
limiting factor in the elevation of workpiece temp- 
erature is reached when welding occurs between 
chip and tool. This temperature was found to be 
around 1100 F, depending on cutting conditions. 

Refractory materials—tantalum, tungsten, beta- 
titanium, molybdenum and an alloy of 60 percent 
tungsten with 40 percent molybdenum—were also 
tested. While no tool-life comparisons were ob- 
tained, these materials perform in similar fashion 
to the high-strength alloy steels tested, with respect 
to tool forces and temperatures, and it is reasonable 
to assume that tool life improvements would result 
from elevation of the workpiece temperature. 


Drilling Tests: Tests with high-speed steel and 
cobalt high-speed steel drills were conducted on a 
21-inch drill press. Since the drill press used for 
these tests had a limited feed range, tests with car- 
bide-tipped die drills and solid carbide drills were 
conducted on a No. 5 vertical milling machine. A 
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drilling dynamometer was installed to measure the 
torque and thrust force. 

Increase in thrust force was the criterion used 
to determine tool life. The drill was considered to 
have failed when the thrust force increased sharply. 
Through-heating of the workpiece prior to machin- 
ing was provided by a thermostatically controlled 
3000-watt electric furnace. 

High-speed steel drills of 14-inch diam were 
tested on a block of AISI 4340 steel (535 Bhn) with 
minuscule tool life at room temperature, cutting at 
25 fpm. When a feed of 0.005 ipr was used, drill 


failure was by fracture. A very slight improvement 


in drill life was obtained when the block was heated 
to 300 F but the tool life dropped off sharply above 
this temperature. It was felt that hot drilling would 
be more successful with less heat-sensitive tools. 

Using the same type of drill, 17-4 MO was drilled 
with somewhat better success. It appears that the 
optimum workpiece temperature is about 300 F to 
350 F and that approximately three times as many 
holes can be drilled at this temperature as at room 
temperature before drill failure. 

Cobalt high-speed steel drills gave an increase in 
drill life over regular high-speed steel drills at room 
temperature and at 300 F, but the improvement was 
not great enough to warrant further study. 

Carbide-tipped drills of % g-inch diam gave great- 
ly improved tool life for holes shorter than the 
length of carbide tip. When deeper holes were 
drilled, the driil shank was fractured at the base of 
the carbide insert due to restrictions in chip flow. 

When 14-inch diam solid carbide drills with con- 
ventional geometry were used at elevated tempera- 
tures, binding and pickup on the margins was ex- 
perienced. To combat these shortcomings, the mar- 
gin was ground with a 5-deg clearance (in place of 
the usual circle grind) for 14 inch from the end of 
the cutting lip and a back taper of 0.002 inch per 
inch was ground from the end of the clearance face 
up the rest of the drill. These modifications pre- 
vented the surface of the block from shrinking onto 
the drill when it cooled and provided a cutting edge 
to cut the slightly smaller surface hole when the drill 
was retracted. Since most of the failures were due 
to chipping of the primary cutting edges, a primary 
zero-deg axial rake face was ground on the cutting 
edge in place of the normally positive axial rake. 
This, combined with the actual negative radial rake, 
gave a negative normal rake and less chipping. 

Tool life-cutting speed tests at various tempera- 
tures using Grade C-2 solid carbide drills cutting 
AISI 4340 steel (510 Bhn) showed no improvement 
in drill life at any elevated temperature. 


Heating Methods: Selection of heating tech- 


niques for hot machining is based on the type of 
operation and the sensitivity of the workpiece to 
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thermal damage. The ideal heating method would 
heat only the shear zone, where chip formation oc- 
curs. The finished material would not be heated, 
and adverse thermal effects such as tempering and 
distortion would not occur. The ideal method would 
be able to supply a large specific heat input to main- 
tain a constant desired temperature ahead of the 
tool. It would be low in initial and operating cost. 
It would be easy to control, easy to set up and not 
dangerous to the operator. 

In the light of this ideal, various heating methods 
were evaluated during the tests. Through-heating 
in a gas or electric furnace, followed by machining, 


provides heating for the entire depth of cut, whioh 


is important in drilling and end milling. Since the 
workpiece is cooling unevenly during machining, 
however, distortion will occur and expansion calcu- 
lations (for part size) are difficult. 

Resistance heating, in which ordinary electrical 
current is passed through the workpiece or through 
resistance heaters embedded in the fixture, is sim- 
ple and relatively inexpensive. It has the advantages 
of through heating. It can maintain the workpiece 
at temperature during the entire machining cycle. 

Flame heating has been used since the inception 
of hot machining. In its simplest form, a welding 
torch is played ahead of the cutting tool. Localiza- 
tion of the heat with large heat inputs is difficult 
and there is also a possibility of surface damage 
due to flame splash or hot products of combustion 
playing over the newly cut surface. 

Arc heating, using carbon or inert arcs, provides 
good concentration of heat both in depth and area. 
The equipment is relatively inexpensive.. However, 
the control of heat to maintain a constant tempera- 
ture is difficult and the light from the are requires 
that protective equipment be used. 

Radiant heating, employing quartz lamps to give 
off infrared or heat radiation, may become practical 
when improved bulbs and reflectors are available. 
At present, it is necessary to use voltages above the 


rated capacity of the bulbs to get adequate heating, 
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and this shortens bulb life. 

Induction heating, despite its relatively high ini- 
tial cost, is still one of the most-used heating meth- 
ods. In induction heating, a heating current in the 
workpiece is induced by transformer action, using 
a coil around or on one side of the work. It can- 
not be used with nonmagnetic materials. 

Induction heating allows high specific heat input 
so that high temperatures can be reached in a short 
time. All of the heat is applied to a thin surface 
layer so that localization in depth of temperature is 
possible, although conduction occurs with time. The 
necessary size of the coil makes localization of the 
area of heating difficult. Since depth of penetration 
of the heating current is not great (about 0.002-inch 
penetration at 1000 ke or 0.020 inch at 10 ke in 
steel) difficulties may be encountered in some oper- 
ations, such as drilling. The configuration of the 
workpiece may make coil design difficult. 

Since none of these heating methods was com- 
pletely satisfactory, studies were instituted to de- 
velop new methods. It was felt that passing the cur- 
rent directly through the workpiece instead of in- 
ducing the current would be more efficient if the 
path of current flow could be controlled. 

Radio-frequency resistance heating appeared 
promising in this respect. The path of radio-fre- 
quency current flow can be controlled, since it fol- 
lows the path of least impedance (the impedance 
is the vectorial sum of resistance and inductive and 
capacitive reactance). When two conductors, one 
of them of a magnetic material, are placed side by 
side, with current flowing through them in opposite 
directions, the lowest impedance on the magnetic 
material occurs where the two conductors are 
closest. Thus the current can be led in a controlled 
path designated by the position of the other con- 
ductor. 

The radio-frequency resistance heating appara- 
tus designed for testing used this principle to con- 
centrate the current from a 34-inch wide electrode 
to a path %, of an inch wide immediately ahead 


Fig. 8. Effect of temper- 
ature on tool life-cutting 
speed relationship. Ma- 
terial is AISI 4340 steel, 
induction heated, and 
turned at 0.008 ipr feed 
with a 0.100-inch depth 
of cut. Grade 350 car- 
bide is used. 
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Fig. 10. Through-the-tool radio-frequency resistance 
heating turning apparatus. 


of the cutting tool. Air cylinders hold the electrodes 
against the workpiece and there is little arcing be- 
tween the workpie e and electrodes with low air pres- 
sure (15 psi) applied. “Through-the-tool” radio- 
frequency resistance heating was also tried out, Fig. 
10. Excellent concentration of heat was obtained; 
however trouble was experienced with heating of 
the toolholder and toolpost by parasitic induction. 
These problems are being studied further. 
Radio-frequency heating methods are only effec- 


tive with magnetic materials. One method being 


Fig. 9. Typical tool life- 
cutting speed curves for 
milling with a single- 
tooth cutter and 0.0065- 
inch fpr. Grade 370 
carbide is used. 


presently considered for possible future use in heat- 
ing low-permeability materials is plasma arc heat- 
ing. The plasma arc heats a gas stream as high as 
40,000 F using an electric arc. Good heat concentra- 
tion is obtained. The disadvantages are intense light 
and noise, and the difficulty of exact temperature 
control. Further work may minimize these dis- 


advantages. 


Conclusions: No detectable change in micro 
structure was apparent on examination of hot-ma- 
chined specimens, but microhardness checks showed 
that tempering occurred when the original temper- 
ing temperatures were exceeded. The depth of temp- 
ering varies with the material and the duration of 
heating. The finish of hot-machined surfaces was 
as good as that obtained when machining at room 
temperature although some surface oxidation was 
apparent at the higher temperatures used. Work- 
piece distortion presents a problem that can be over 
come by better localization of heat. 

The results obtained during the hot-machining 
tests show that there are no excessive safety or health 
hazards involved in hot machining, generally, and 
that there are many ways of controlling the heat 
source. Hot machining should be considered for 
immediate application on high-strength materials 
where conventional cutting is difficult. It definitely 


solves certain Space-Age metalcutting problems. 





Tape Recorders 


Many plants where workers perform several dif- 
ferent jobs during the course of a day could benefit 
from an automated time-keeping system developed 
by National Electric Welding Machines Co. 

\t National Electric Welding’s plant, some 225 
production workers are employed. Individual work- 
ers perform several different jobs during the day. 

Prior to installation of the automated system, it 
was necessary for the worker to check in and out 
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Plant Efficiency 


with a timekeeper as much as four or five times a 
day. In reporting a job change, the worker lost a 
certain amount of time. 

In the new system, workers report job changes 
by telephone. The information is recorded on tape. 
Fifteen telephones and four tape recorders are used. 
No worker is more than 25 feet from a telephone. 

It is expected that the entire system will pay for 


itself within 18 months. 
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solve wear 


PROBLEM 


By J. L. Ellis, Vice President 
S. Tarkan, Plant Superintendent 
Sintercast Div. 


Chromalloy Corp. 


West Nyack, N. Y. 





Wear parts made from a new family of 
machinable carbides can be produced in 
the average plant without difficulty. Per- 
formance under severe service condi- 
tions is excellent. 





From Paper No. 306, “Applications of Steel-Bonded 
Carbides for Metal-working” to be presented at the 
28th ASTME Semiannual Meeting. Copies of the 
complete paper will be available for purchase from 
Society Headquarters. 
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Fig. 1. Looper hooks for a carpet-tufting 
machine are produced on a compacting 
die in a tableting press. 


| 
Oh ccteniaies THE HARDNESS and wear resistance 
of carbide with the machinability of steel, steel- 
bonded carbides have demonstrated their cost- 
cutting potential on hundreds of production applica- 
tions. These relatively new materials can be ma- 
chined and hardened by standard in-plant methods, 
so the production of carbide tools, dies and wear 
parts is possible in any toolroom. For most ap- 
plications, standard rectangular or round blanks 
are used; however, when large numbers of identical 
parts are required, special shaped blanks can be 
obtained to minimize machining. 

The steel-bonded carbides are made by powder 
metallurgy techniques. The wear and abrasion-re- 
sistant phase is titanium carbide, one of the hardest 
and most stable materials available. A steel binder 
gives machinability to the composite material and 
makes it possible to attain desirable characteristics 
by heat treatment. Since steel is a magnetic ma- 
terial, steel-bonded carbides can be held by mag- 
netic chucks for machining—an advantage over 
other carbides. 

Another attractive characteristic of steel-bonded 
carbides is their dimensional stability during heat 
treatment. Due to their high carbide content, these 
materials do not shrink or become distorted during 
hardening. Parts made of steel-bonded carbide can, 
therefore, be machined to extremely close tolerances 


before heat treating. An allowance of as little as 
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Fig. 2. Steps in the production of a looper hook assembly. 
The sintered blank, upper left, is welded to a spring-steel 
shank, then both sides are ground. The completed hooks 
are paired in a holder for installation in a carpet-tufting 


machine. Wear resistance is excellent. 


0.0005 inch for post heat-treat finish grinding is 
not uncommon. Often no finishing at all is required 
after hardening. Heat-treating procedures are the 
same as those used for tool steels, with special pre- 
cautions being taken to prevent decarburization. 

A further advantage of steel-bonded carbides is 
the ease with which they can be joined to other 
materials. Welding by the Heliare or argon-shielded 
arc processes gives good results, as do brazing and 
cementing with epoxy resins. 

The versatility of steel-bonded carbides is illus- 
trated by the production of looper assemblies for 
carpet-tufting machines. The most important part 
of the assembly is a pair of hooks that retain yarn 
loops. The loops are fed over the tips of the hooks 
by a needle. The bottom of each hook is a cutting 
edge. Working against this edge, as in a pair of 
scissors, is a knife blade that clips the last loop 
on the hook. When the edge loses sharpness, the 
yarn loop is not cut and trouble results. 

Until recently, all looper hooks were of tool steel. 
Because of the cost of downtime for changing hooks, 
twenty steel-bonded carbide hooks were fabricated 
and tried out to see if better performance could be 
obtained. These hooks were examined after they 
had lasted three times as long as the conventional 
tool-steel hooks and no wear could be detected. 
Consequently, it was decided to replace the entire 
set of 1300 tool steel hooks with carbide hooks. 

The test hooks were machined from standard 
rectangular blanks. Because of the large number 


of hooks required, however, shaped blanks for the 
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full set of hooks were produced on a compacting 
die. This compacting die, Fig. 1, is made from the 
same steel-bonded carbide material as the hooks. 
Both die sections were machined to size from an- 
nealed material, then heat treated. No subsequent 
finishing was required. 

After being compacted in the die, the shaped 
blanks are vacuum-sintered. Next, they are surface- 
ground to remove scale. About 260 blanks are 
placed on a magnetic chuck and processed simul- 
taneously. After grinding, the blanks are chucked 
individually and Heliarc-welded on both sides to 
an annealed spring-steel shank, Fig. 2. Then the 
blanks are again magnetically chucked in batches 
of 260 pieces for finish edge grinding. 

Following edge grinding the blanks are hand- 
machined to final shape and each hook tip is torch 
hardened and tempered to Re 70. Subsequently, the 
hook-shank assembly is finish-ground on both sides. 
Once they are paired in their holder, the looper 
hooks are ready for installation in the carpet-tufting 
machine. 

While the carbide looper costs about 25 percent 
more than a tool steel looper, the fact that it lasts 
three times longer has resulted in impressive 
savings. Also, the reduction in downtime has been 
substantial. Replacement of 1300 loopers requires 
four hours with a crew of six men. Thus when a 
set of tool steel loopers is replaced by a set of 
carbide loopers, at least eight hours of downtime 


and 48 maintenance man-hours are saved per set 


of loopers. Large dollar savings result. 
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Significant: improvement of metal re- 
moval generally results from using mist 
coolant. But quantitative performance 
data reveal that flood cooling or dry 
cutting can provide better performance 
for certain feed and speed combinations. 


B ECAUSE NOTABLE improvements in cutting can 
be obtained by using coolants, the authors have 
investigated the effects of three different coolants 
over a range of cutting speeds. Effects of the differ- 
ent coolants are analyzed by measuring force com- 
ponents, by calculating power and energy expended 
in cutting, by measuring chip thickness and wear 
lands. Results achieved pinpoint for the tool engi- 
neer both the speed ranges most susceptible to im- 
provement by each coolant and the effect of the 


coolant on various machining factors. 


Performance Measuring: The performance 
measuring setup shown in Fig. 1 is a new three- 
component machining dynamometer. A schematic, 
Fig. 2, shows details of the sensors and the means 
by which cutting force components are detected. 


Strain-gage outputs were converted into the mutual- 
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Milwaukee, Wis. 


and 
Arthur Sorensen, Jr. 


Research Engineer 
AC Spark Plug Div. General Motors Corp. 
Milwaukee, Wis. 


ly perpendicular components by using dynamometer 
calibration equations. From the tangential, axial 
and radial components of cutting force, the shear 
power, friction power, total machining power and 
specific cutting energy were calculated. Chip thick- 
ness data were also obtained and the chip-cutting 
ratio determined. Separate tool-life tests were con- 
ducted and wear-land data collected. From these 
measurements and calculations, the relative effect 
of the three coolants on nine machinability factors 
was established as a performance guide. 


Tool and Workpiece: The workpiece, of SAE 
1045 hot-rolled steel, 36 inches long with an 8-inch 
diameter, was turned down to approximately a 6- 
inch diameter to remove the outer skin and provide 
a concentric cylindrical surface. A light finish cut 
was taken to insure removal of any surface material 
that might have been work-hardened by the rough 
machining. Cemented carbide turning tools (Ken- 
nametal Type KM) having the geometry shown in 
Fig. 3 were used, The cutting edge of the tool was 
oriented perpendicular to the direction of relative 
motion between the tool and workpiece, as shown 
in Fig. 4. The nose radius was kept at 1/64 inch. 


Cutting Conditions: Three cutting media were 


tested: (1) ambient air; (2) a liquid stream of one 
part of soluble oil in 20 parts of water flowing at 
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Fig. 1. Setup for measuring per- 
formance of three different coolants. 


2 gpm to provide a copious supply of liquid with 
a minimum of splashing; and (3) a mist of one 
part of mist cooling liquid (soluble oil with an 
average water-to-oil ratio of 35 to 1) in 5000 parts 
of air at a rate of 0.0022 gpm of liquid droplets in 
1.5 cfm of air. The coolant being tested (flood o1 
mist) was directed at the back of the chip in the 
region of demarcation between the chip and the 
workpiece, as this method of application has been 
found to be both practical and effective. For mist 
cooling, 25 psi pressure was used. 

After preparation of the workpiece surface, a 
complete set of data was obtained under dry cutting. 
mist and flood cooling conditions for every com- 
bination of the five speeds (from 150 to 750 fpm) 
and five feeds (from 0.0029 to 0.0144 ipr) that were 
used. A constant 0.125-inch depth of cut was main- 
tained throughout the tests. 
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Test Results: Results obtained are presented in 
an abbreviated graphical form in Figs. 5 and 6. 
For simplicity, only the highest and lowest feeds 
are shown. Droop in some of the force curves 
and scatter in chip-cutting ratio data at low feeds 
are attributable to a change in the type of chip 
formation. Instead of the continuous ribbon ob- 
tained under favorable cutting conditions, a seg- 
mental or tightly coiled chip was obtained or some 
built-up edge was observed. Also, a certain amount 
of tool vibration occurred. Comments regarding 
the results are limited to the most significant trends. 

Tangential force determines the stiffness required 
of the tool and tool-support structure and chatter 
control characteristics of the machine tool. It is 
primarily responsible for the pressure exerted by 


the chip on the tool face and hence it is against 


this force that the tool must be supported. It is 


the only force component that contributes in a 
practical sense to the total power consumption in 
machining. Also, tangential force is the major force 
which deforms the workpiece into the chip and con- 
tributes to the heat generated at the tool-chip inter- 
face, to land wear, tool-cratering and _ tool-edge 
chipping. In comparing the effects of mist and flood 
cooling, Fig. 5a, with dry cutting, mist lowers F, 
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Dynamometer Details 


(tangential force) at the lower cutting speeds (be- 
low 200 fpm ) ind flood cooling lowers F, at the 
higher speeds (beyond 400 fpm). In the mid-range, 
no great differences in F, were caused by a change 
in coolant. 

Axial force, F,. drives the tool into the machined 
shoulder of the workpiece and plays a major role 
in the friction present between the tool and chip, 
and tool and workpiece. Although F, represents a 
minor part of the energy required to shear the chip 
from the workpiece, it is the second major factor 
(after F.) in the heat generated at the tool-chip in- 
terface. As shown in Fig. 5b, axial force was re- 
duced by mist cooling at speeds above 650 fpm at 
the heaviest feed and at all but the slowest speeds 
for the 0.0029-ipr feed. At the lowest feed, flood 
cooling consistently reduced F,. 

Radial force , F,, is present in oblique cutting and 
when there is a nose radius on the tool. Mist cool- 
ing reduced it the most at higher speeds and flood 
cooling was most effective in the mid-range of 
speeds, Fig. 5c. Flood cooling was also the most 
effective at low speeds with a 0.0029-ipr feed. 

Shear power, computed from the calculated shear 
force and velocity, represents that part of total cut- 
ting power expended in the formation of the chip. 
In general, shear power determines tool temperature 
at low cutting speeds and thus tool life. As indicated 
in Fig. 5d, shear power was generally the least when 
flood cooling was used. But at the lower speeds and 
higher feeds, the use of either mist or flood cooling 
did not result in any significant reduction of shear 
power. 


Friction power, shown in Fig. 5e, was calculated 
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Fig. 2. (left) Details of 
three-component ma- 
chining dynamometer. 


Fig. 3. (center) Geom- 
etry of cutting tool used 
in measuring coolant 
performance. 


Fig. 4. (bottom) Cut- 
ting force components 
acting on the lathe tool 
during tests. 
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Fig. 5. Effects of three different types 
of cooling on machinability factors. 
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by subtracting shear power from the total power 
consumed during cutting. Friction power is the 
fraction of total power dissipated in friction between 
the tool and chip. In general, friction power deter- 
mines tool life at high cutting speeds. At the lowest 
feed and at speeds below 600 fpm, both mist and 
flood cooling reduced friction power, flood cooling 
being the more effective. Otherwise, the effect of 
mist or flood cooling on the friction power was 
either negligible or detrimental. 

Total power consumed was calculated from tan- 
gential force and cutting speed, and is shown in Fig. 
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of. It determines lathe horsepower and is one of the 
factors that determine machining cost. It indicates 
the heat dissipated into the workpiece, chip and tool. 
Mist cooling reduced total power at the heavier 
feeds. Flood cooling reduced total power for the 
entire range of feeds and speeds. 

Specific energy, Fig. 5g, was calculated by divid- 
ing total power by the rate of metal removal. Spe- 
cific cutting energy is the total work done in re- 
moving a unit volume of workpiece material, and 
provides a common basis for comparison of differ- 
ent cutting conditions. Both mist and flood cooling 
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Cutting Speed (fpm 


resulted in a reduction of the specific energy at the 
lowest speed and lightest feed. Flood cooling was in 
general superior, particularly at speeds above 400 
fpm and the lower feeds. 

The chip-cutting ratio was obtained by dividing 
feed by the average chip thickness. Generally, an 
increase in the cutting ratio is accompanied by a 
decrease in the energy required to shear the mate- 
rial and by a decrease in the friction power. This 
can, however, be offset by an increase in the pres- 
sure on the tool and a decrease in the contact area 
between tool and chip, whereby a rise in tool temp- 
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Fig. 6. Performance of the three cooling media 
the volume of metal removed. 


erature and a consequent decrease in tool life would 
result. Flood cooling, as shown in Fig. Sh, was most 
effective at the higher speeds. Mist cooling was most 
effective at low feed-high speed combinations. 
Volume of metal removed at a given cutting speed 
for a land wear of 0.030 inch was plotted against 
cutting speed on a log-log chart to obtain Fig. 6. 
For minimizing land wear (or maximizing tool life), 
the line in Fig. 6 that is farthest to the right and the 
closest to vertical is the best. Comparing perform- 
ance of the three coolants in terms of this criterion, 
mist and flood cooling have approximately the same 
slope, but mist cooling gives better tool wear as the 
mist cooling line is farthest to the right. The dry 
cutting line is steepest; it intersects flood cooling at 
590 fpm and mist cooling at 900 fpm. Thus, under 


these conditions, dry cutting will remove more met- 
al per tool than flood cooling at speeds above 590 
fpm, and is superior to mist cooling at speeds above 
900 fpm. 

In general, mist cooling provides significantly 
better tool life over most cutting speeds, reduces 
cutting energy at low speeds and light feeds, raises 
the chip-cutting ratio at higher speeds and reduces 
tangential force at the lowest speeds and feeds. Flood 
cooling is second best in improving tool life at 
speeds below 590 fpm, is generally superior to mist 
cooling in reducing specific cutting energy, is better 
than mist cooling in its effects on the chip-cutting 
ratio at speeds above 600 fpm and heavy feeds, and 
is more effective than mist cooling at reducing tan- 
gential force at the higher speeds. At certain com- 
binations of feeds and speeds, dry cutting gave better 
machinability factors than either mist or flood 
cooling, and should be used. 





Fuel Cells To 


To advance fuel cell technology, a long term re- 
search program has just begun at Battelle Memorial 
Institute. The program will be fundamental in na- 
ture, because the fuel cell’s full potential cannot be 
realized as a source of power for automobiles, do- 
mestic heating and cooling and industrial processes 
until after there have been a number of inventions, 
innovations and breakthroughs. 

Extended service is one of the advantages ascribed 
to the fuel cell—but its prime advantage is the effi- 
ciency with which a fuel cell can convert fuel to 
energy. Efficiencies of 75 percent have been dem- 
onstrated in experimental fuel cells, as compared 
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Be Developed 


with 40 percent in steam turbines, 35 percent in 
diesels, and 25 percent in spark ignition engines. 
Similarly, the fuel cell offers an attractive energy- 
to-weight ratio. The cell itself contains no moving 
parts, is simple in design, can be built to meet spe- 
cific space and shape requirements and requires 
a minimum of mechanical maintenance. In opera- 
tion, the fuel cell is silent and gives off no objec- 
tionable waste products. Though present interest 
centers on a cell using a mixture of hydrogen and 
oxygen as its fuel, scientists believe cells can be built 
to use a wide variety of fuels, including petroleum 
products. The program is supported by 25 companies. 
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Fig. 1. Geared rifling machine. Gearbox on bed synchronizes rotation and advance of rifling bar. 


— a new concept in rifling 


By E. L. Goerold, Section Leader 
J. Ropitzky, Project Leader 


Watervliet Arsenal 
Watervliet, N. Y. 


Machining rifle bores for heavy 
ordnance is traditionally expensive, 
time consuming and inefficient. A 
new method of production is eco- 
nomical and precise. This change 
became possible when tool engi- 
neers at Watervliet Arsenal dis- 
carded all the old rifling concepts 
and started from scratch. 


” ING IN MODERN ARTILLERY imparts a spinning 
motion to a projectile. The resulting gyroscopic 
effect of this eliminates the pitch and wobble which 
normally occur when a projectile is fired from a 
smooth-bore gun. Two of the methods used to ma- 
chine the rifle helix are far from modern. They are 
the ribbon rifling process and the fixed-key pro- 
duction process. A third method, geared rifling, 
Fig. 1, is entirely new and probably will supersede 


the first two in the manufacture of artillery. 
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Ribbon Rifling: Ribbon rifling machines are 
the oldest types currently used to cut rifling. Sche- 
matically diagrammed in Fig. 2, these machines 
have two functions: to rifle prototype cannon and to 
cut master helical grooves in rifling bars. The latter 
are essential components in the operation of pro- 
duction type rifling machines, Fig. 3. 

In operation the ribbon rifling machine trans- 
lates linear motion from the ribbon development to 
a rifling bar. This is accomplished by a ribbon 
follower which bears against the ribbon. The ribbon 
follower is connected to the end of a gear rack 
which actuates a pinion gear, transmitting rotary 
motion to the rifling bar through a gear train. 

When the ribbon rifling machine is prepared for 
operation, a major problem is encountered in setting 
the ribbon to produce the required helix or spiral. 
If the required rifling helix is a constant lead 
(rifling that progresses with a uniform spiral 
throughout the full length of the barrel), the ribbon 
forms a straight line at an angle to the machine 
axis. If the required rifling helix has variable lead, 
the ribbon will lie in a compound curve and straight 
line. In this way, the curved portion of the ribbon 
represents accelerated rotation and the straight 
section a constant rotation. Normally 16 to 24 man- 
hours are required to set the ribbon to the desired 
curvature and generate a helix. 


It is often necessary to reduce the large layout 
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Fig. 2. Diagram of ribbon rifling machine. Curved 
ribbon provides variable lead to rifling bar advance. 


angles required so that the ribbon can be located 
within the bench width of five feet. To compensate 
for the reduction of ribbon angle, the gear ratio of 
the change gears, Fig. 2, must produce an increase 
of motion so that the required lead will be developed. 
The unit pressure of the ribbon follower against 
the ribbon is directly proportional to the gear change 
ratio and this value is sometimes as high as 6 to 1. 
Because the maximum ratio at which the ribbon 
rifling machine functions satisfactorily is approx- 
imately 3 to 1, ribbon rifling is definitely limited 
in its applications. 

Disadvantages of the ribbon rifling system are: 


l. Forces developed at ribbon follower affect operation 


> 


2. Inaccuracies of ribbon setup cause lead errors 
3. Repeatability between setups is poor 

1. Operation requires excessive setup time 

5. Specialized skills are required 


6. Floor-space requirements are excessive 


These objections make ribbon rifling machines 


impractical for prototype work and production. 


Production Rifling: The second method used 
to produce rifled cannon barrels is through the use 
of a production type rifling machine illustrated in 
Fig. 3. This machine, schematically diagrammed in 
Fig. 4, is dependent upon grooved rifling bars for 
operation and is used when high volume is required. 
At Watervliet Arsenal the grooved bars are gen- 
erated on the ribbon rifling machine, thereby mak- 
ing the production machine dependent on the ribbon 
machine. 

The grooved bar, rotated by a fixed key, controls 
the helix generation in this machine. In operation, 
a series of disk or wafer broaches are pushed indi- 
vidually through the stationary gun tube to produce 
the rifling. The broach operates as a fixed unit with 


the rifling bar and produces a lead in the gun bore 


equal to the lead of the helical groove in the rifling 
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Fig. 3. Fixed-key production rifling machine. Ad- 
vancing rifle bar is turned by key in helix slot. 


bar. The counterweight takes up backlash in the 
system, maintaining a constant pressure between the 


grooved bar and the fixed key. 


Geared Rifling: In an effort to reduce manu- 
facturing costs and to improve rifling operations, 
Watervliet Arsenal initiated a project to develop a 
new rifling mechanism that could be adapted to 
existing broaching machines. After careful study 
of all factors involved, Arsenal tool engineers de- 
termined that constant lead rifling could be most 
efficiently produced by gearing. The machine en 
visioned would be divorced from, and independent 
of, both its predecessors, relatively compact, and 
able to machine any standard Army helix. 

In developing this machine, illustrated in Fig. | 
Arsenal engineers utilized a standard 6-pitch spur- 
gear rack and pinion to produce bar rotation. A 
four-gear quick-change system, Fig. 5, was selected 
because it would accurately produce most of the 
desired leads. To translate gear-train motion into 
rifling bar rotation, a 10 to 1 worm-gear unit was 
used. This unit is incorporated into the mechanism 
between the change gears and the output rifling bar 
to cover the rifling ranges most often encountered 
in standard Army cannon. 

Because indexing is sometimes necessary in pro- 
totype work, an indexing unit is placed forward of 
the drive unit. This mechanism incorporates a cone 
worm-gearing unit with a rotary accuracy of 0.25 
deg for angular repositioning of the rifling bar. 


A simple friction type adjustable brake mechan- 
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Fig. 4. (above) Fixed-key rifling mechanism. 


Fig. 5. (upper right) New geared-rifling mechanism. 
Advance of unit on rack causes bar rotation. 


Fig. 6. (right) Gear train for turning rifling bar. 
Unit is mounted on conventional broaching machine. 


ism is installed directly on the rifling bar, in the 
main bar drive unit. A brake takes up any back 
lash from the gear transmission and is readily 
accessible for wear adjustment. 

This gearing mechanism has been adapted to a 
15-ton hydraulically driven American horizontal 
broach rifling machine and has been successfully 
used at Watervliet Arsenal to produce the weapons 
with leads ranging from 82.68 to 708.60 inches in 
bore sizes from 106 to 90 mm. 


Gear Ratio Selection: Logarithmic calcula- 
tion is generally considered the most accurate 
method of determining required gear ratios. It is 
also simple to apply. A typical example of the 
problems incurred involves the selection of gears 
for generating rifling in a 90-mm gun tube with 
one turn in 25 calibers. 

The circumference at the pitch line of the 6 
diametral pitch prime input pinion gear is 15.708 


inches. However, this dimension is reduced by the 


10 to 1 worm-gear reduction unit to one-tenth of 
this value, thereby rotating the bar spindle one-tenth 
revolution. To obtain complete rotation of the bar 
spindle it is necessary to rotate the pinion ten times. 
Therefore, the basic lead of the machine is 10 times 
15.708 inches or 157.08 inches per revolution. 
Next, it is necessary to evaluate the lead in inches. 
This is the numerical value of one turn in 25 cali- 
bers on a 90-mm gun tube and it is obtained by 
multiplying 3.543 inches—the English equivalent 
of 90 mm—by 25. The lead is 88.575 inches. 
The gear ratio, obtained by dividing 88.575 by 
157.08, equals 0.56388. Evaluated in logarithms, 
these values produce a ratio logarithm of 0.248809. 
In each pair, gears should be approximately 
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equal, Fig. 6. Therefore it is necessary to select a 
set of gears with a logarithm equal to approximately 
one-half the logarithm ratio. From a logarithm 
table, log 42:30 tooth gears = 0.146128. This value 
subtracted from the ratio log 0.248809 leaves a 
remainder of 0.102671. The table shows a 38:30 
combination to have a logarithm of 0.102662, a 
value within 0.000009 of the exact logarithm. 

The choice of change gears selected oan be 
proved by the following procedure: 

0 ~w~ 


. 0.56391 
12 38 


actual ratio 
Since the desired ratio is 0.56388 the actual ratio 
0.56391 represents an error of only 0.00003. 
Many advantages result from the use of geared 
rifling machines. The major ones may be summar- 
ized as follows: 
1. Easy conversion from one lead to another 


2. Elimination of frictional forces at the ribbon fol- 


lower 

3. Economies in floor space 

1. Greater torque strength in rifling bar 

5. Efficient work from less highly skilled operators. 
Other advantages too numerous to itemize are 
found if the comparison between geared and ribbon 
type rifling is continued to its conclusion. Of more 
significance is the fact that rifling as a technique 
has matured from a highly specialized craft to a 
routine machining operation. 





By J. S. Pendleton, Jr.* 


Metallurgist—Tool and Alloy 
The Carpenter Steel Co. 
Reading, Pa. 


Steel selection, surface finish, toolmak- 
ing techniques and heat treatment are 
important variables influencing tool 
life. This article explains the ways in 
which these variables can be controlled 


to reduce costs. 


'D = 
4JXTENDING SERVICE LIFE of tools and dies is one 
of the most important economies that engineers 
can make. Prolonged tool life reduces die require- 
ments for long production runs. Increased output 
between grindings reduces machine downtime and 
economizes on grinding costs. 

Obtaining longer tool life is relatively simple. 
lt requires no additional steps in toolmaking ot 
heat treating—only the observation of certain prac- 
tices. These are: proper selection of tool steel, 
correct heat treatment and the utilization of a few 


simple tips regarding toolmaking. 


Senior member ASTME Schuylkill Valley chapter. 
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Part 2-Increasing Tool Life 


Steel Selection: There are many steels which 
can be classified as wear-resistant steel. Although 
most of them are highly resistant to wear, not all 
of them are suitable to tool and die fabrication. 
In addition, tools and dies which show superio1 
characteristics of wear resistance are not always 
made from wear-resistant steel. To obtain pro- 
longed tool life in many applications it is necessary 
to use steels which combine hardness with tough- 
ness. This combination depends on the die opera- 
tion itself. As an example, the die illustrated in 
Fig. 1 blanks, forms and pierces oval muffler heads 
from 20-gauge cold-rolled steel. Maximum wear 
resistance is necessary on the tool surfaces that 
form the metal and toughness is required to pre- 
vent chipping on the edges during blanking and 
piercing. In this die, maximum wear resistance 
and toughness were obtained by selection of an 
air-hardening steel, AISI Type A2, which yields 
production runs of 100,000 pieces per grind. 

In some instances toughness is not required in 
die sections and in these cases the wear-resistant 
steels can often give outstanding service. As an 
example, the washers shown in Fig. 2: were for- 
merly pierced by drill rod punches cutting against 
an oil-hard Type O2 plate. Daily output from this 
setup was approximately 17,000 parts. Because the 
material stamped in this operation is highly abra- 


sive and tolerances are close, downtime for punch 


Fig. 1. Compound 
blank, form and pierce 
die for fabricating 
muffler heads. 
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grinding became excessive. However, this problem 
was easily corrected by substitution of an oil wear 
steel, Hampden AISI Type D3, for drill rod. Highly 
resistant to abrasion, this material eliminated ex- 
cessive downtime and enabled the manufacturer to 


meet production requirements of 200,000 per day. 


Duplicate punches and die buttons enable setup 


men to change cutting sections within a matter of 
minutes, so production is practically continuous. 
\fter requisite hardness and toughness have been 
determined, steel selection should be based on 
hardening depth and accuracy. Normally, these 
two factors go together. Steels which harden ac- 
curately show hardening depth and those with 
outstanding depth-of-hardening characteristics gen- 
erally harden accurately. Hardening accuracy is 
especially important in minimizing or eliminating 


rework operations subsequent to hardening. 


Die Design: Premature breakage in tools is 
often caused by sharp corners and machine marks. 
Pneumatic tools are especially vulnerable to this 
type of failure. In the example shown in Fig. 3 
fracture started under the collar, originating in 
a machine line which had not been removed. 
Removal of all machine marks by polishing will 
extend tool life since surface flaws of any type 
serve as nucleii for fatigue failure. 

Proper selection of stock size is also important 
in preventing component failure from cracking. 
Essentially this means that raw stock should always 
be large enough to provide for machining of sec- 
tions on all sides. This is necessary, especially in 
cutting sections because all hot-rolled and forged 
tool steels have thin layers of decarburized metal 
at their surfaces. If, for reasons of size, this layer 
is used, component failure is certain to result 
although the material itself may be highly satis- 
factory. An example of this is shown in Fig. 4. 
This die section was made of bar stock whose 
rough dimensions were only slightly larger than 
the finished size of the section. The inevitable 
result was fracture originating in the decarbur- 


ized area and extending through the “good” steel. 


November 1960 


Depth of decarburization normally varies accord- 
ing to the size of the bar, as shown in the table. 
For rectangular sections where the width is less 
than four times the thickness. the thickness should 
be used as the dimension of the bar. When the 
width is greater than four times the thickness, the 


amount of stock removal should be doubled. 


Effect of Heat Treating: In addition to prop- 
er selection of steel, consistent use of good heat- 
treating pratices is mandatory in extending tool 
life. This includes exact temperature control in 
both hardening and drawing operations, proper 
soaking time and correct consistency of quenching 
media. Several points concerning temperature con- 
trol should be emphasized. First, if hardening 
temperatures are too low, or drawing temperatures 
too high, soft spots will occur throughout the 
section. Second, tool steel should never be drawn 
until it has been cooled sufficiently to be handled 


manually. Allowing it to cool to handling temper- 


Fig. 2. Washers and die component for pierc- 
ing center hole. Highly abrasive washer ma- 
terial requires wear-resistant die steel. 


Fig. 3. Broken pneumatic tool used in impact 
application. Fractures of this type originate in 
machining marks. 





ature assures completion of the hardening process. 


However, hardened components should not be per- 


mitted to remain indefinitely at room temperature. 
If it is impractical to draw them immediately 
after hardening, they should be stored in a warm 
bath of quenching oil. Even here, storage should 
be limited to no more than two hours, if the draw 
is to have maximum effectiveness. 

Decarburization as a result of uncontrolled fur- 
nace atmosphere is also critical in its effect on 
tool life. This is shown in the two diagrams in 
Fig. 5. The shading at the left illustrates the uni- 
form distribution of carbon in punch and die 
before hardening. The same punch and die, part- 
ially decarburized after hardening in an uncon- 
trolled atmosphere. is shown at the right. Carbon 
content has decreased from 0.90 to 0.70 percent. 
Since surfaces are only partially decarburized, 
these sections may show a reading of Re 60 or more. 
However. the cutting edges are low in carbon even 
after “cleanup,” and excessive wear at these sur- 
faces will result. It is this low-carbon skin that 
determines the life of the tool. 


Fig. 4. Hairline fracture resulting from insufficient 
bark removal. Cracks starting in this way continue 
through decarburized area into “good” steel. 
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Although decarburization is most critical in 
piercing dies, it is also destructive in bending, 
drawing or forming dies. Depending on die oper- 
ation, it causes the early appearance of scratches, 
loading and galling. However, care must be taken 
in avoiding decarburization for it is also possible 
to obtain too much carbon—a factor just as de- 
structive as decarburization. 

Furnace atmosphere that prevents decarburiz- 
ation of surfaces increases the service life of tools 
and dies while reducing the frequency of grinding 
operations. Controlled atmosphere and neutral salt 
bath heat-treating equipment in use today will 
reduce the tendency of scaling and when properly 
adjusted will minimize surface decarburization. 

Prolonged tool life is assured by using the 
optimum combination of drawing temperature and 
time. This combination is necessary to obtain the 
best balance between hardness and toughness, two 
critical factors in die sections subject to heavy 
impact. For any given soaking period, there is 
one, and in some instances two, drawing temper- 
atures for peak toughness. For example, Fig. 6 
shows the effect of drawing temperatures on tor- 
sional impact for two steels—Carpenter Stentor, 
a manganese oil-hardening tool steel, and Carpenter 
No. 484, a 5 percent chrome steel. Both are in the 
relatively hard category, with Stentor being an 
oil-hard and No. 484 an air-hard tool steel. The 
Stentor curve exhibits one toughness peak while 
the No. 484 shows two such peaks. 
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Fig. 5. Effect of carbon 





distribution on tool life. 
Sections finished to size 
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Effects of drawing temperature on torsion 
Steels are drawn for one hour at heat. Chart 


The statement on the exclusiveness of drawing 
temperatures for any given soaking period has its 


oe I he 


lower the drawing temperature.” Large-size tools 


corollary longer the soaking period, the 


should be drawn than one hour. However. 


doubled, 


reduced by 25 deg F. 


longer 


vhen drawing time is 
should be 


the temperature is 375 F 
time, it should be 350 F 


temperatures 
For example, if 
for a one-hour drawing 


for two hours. 


Service Failures: When a tool or die cracks 
or breaks is nearly 
as costly as one that cracks in the quench. What is 


after only limited service, it 
worse, it may leave machinery standing idle while 
replacement parts are being made. However, many 
of these failures can be prevented by observing 
certain precautions in grinding and stamping as 
well as in heat treating. 

In grinding, moderate feed should be used. This 
will prevent grinding checks that weaken tool steel, 
causing it to fail in service. In some cases, grinder 
operations utilize an excessively heavy roughing cut 
and then try to remove the apparent damage with 
a fine finishing cut. Tool failure resulting from 
this practice is indicated by the way in which the 
edge of the fracture follows the path of one or 
more grinding checks. 

Too often it is forgotten that any noticeabie line 
or indentation serves as a nucleus for fatigue fail- 


shock When 


marked, they should be stamped lightly. 


on tools. tools are 


If in- 


ure, especially 
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Relative Torsional Impact Values 
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at left shows oil-hardening steels, that at right shows 
double-peak reaction of air-hardening steels. 


sufficient bark has been removed, the tool shouldn’t 
be stamped at all. The combination of insufficient 
bark removal and stress concentrations resulting 
from stamped indentations is especially dangerous 


in parts which receive subsequent heat treatment. 


Flush Quenching: Flush quenching of certain 
tools is valuable in increasing resistance to service 
stresses and promoting longer life from drawing, 
coining, striking, and header dies. Dies of this type 
are under heavy pressure, and are usually made 
from a shallow-hardening tool steel. If hardened 
throughout they tend to split. However, case hard- 
ening should not be too shallow or wearing surfaces 
will tend to cave in. In these cases, flush quenching 
or a higher hardening heat, or both, will drive the 
hardness penetration deeper. 

Flush 


effective strength of certain tools and in preventing 


quenching is useful in increasing the 
breakage in service. When a plain carbon water- 
hardening tool steel is flush quenched through a 
cavity, the walls of the cavity cool first and con- 
tract while the rim shows little change. The outside 
eventually cools and shrinks, but by this time the 
cavity is rigid. As a result the inside is subjected 


to compression forces which sometimes exceed 
100,000 psi. This internal compression provides a 
die section with the strength required to resist 
damage from heavy impact loads. Flush quenching 
is the only method whereby carbon tool steel can be 


strengthened for impact loads. 
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PRINTED CIRCUIT BOARDS are stacked five-high 
in production and drilled in about 45 minutes, 


or 9 minutes per board at Thompson-Ramo- 


Wooldridge. Drilling speed is presently 


limited by the maximum spindle speed of 
2000 rpm. Planned acquisition of a high-speed 
spindle (9000-12000 rpm) will speed up the 
machine’s production of its own electronic 
innards. Setup shown in photo is used for 
checking tapes—only one board is used to 


prove out tape and locating fixture. 


Opposite Page— 

CINCINNATI 16 x 30 Hydrotel fitted with a 
rotary axis produces turbine parts under con- 
trol of a Thomson-Ramo-Wooldridge con- 
tinuous path numerical control system. The 
fourth rotary axis provides the motion re- 
quired to produce twist in the turbine blades. 
The workpiece, of aluminum, was cut in 2.5 
hours, rough and finish, using a 0.625-inch 
end mill. Tape control enabled execution of 
simultaneous and proportional 4-axis move- 
ments needed to swarf cut the blade shapes. 
Tape instructions consist of rate commands 


and the AX, AY, AZ and Aa components. 
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PUMP CAVITY is machined in #340 stainless steel 
in 9 hours. Four different cutters are used—a %4- 
inch ball end mill, '%-inch ball end mill, %4-inch 
135-deg drill-pointed mill and a 14-inch mill of 
similar geometry. The passage has a triangular 
section at the beginning of the spiral that is grad- 
ually blended to a semicircular section at the exit 
of the spiral. About 1.5 hours bench time is re- 
quired for polishing out the tool marks shown in 
the photo. The workpiece is produced on the same 
TRW-controlled Hydrotel used to produce circuit 
boards and turbines, demonstrating the productivity, 
versatility and floor-space savings possible with nu- 
merically controlled machines. 
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INSPECTION of a contoured part is done on a hori- 
zontal boring, drilling and milling machine at the 
plant of Giddings & Lewis Machine Tool Co. The 
workpiece is first machined on a Numeripath-con- 
trolled contouring machine and then brought to 
the Numeripoint-controlled machine shown for in- 
spection. To use the boring, drilling and milling 
machine for inspection, a punched tape is prepared 
to position the spindle at selected coordinate points 
across the contour of the part. Once the spindle is 
positioned, the operator checks tolerance with a 
go and not go feeler gage. Efficiency of inspection 
is markedly superior to previously used methods 
and floor-space savings are gained by using the 


same machine for checking as well as machining. 
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constant-force springs 


... controlled force for production 


By Harry E. Mankonen 


Hunter Spring Co. 
Div. of American Machine & Metals, Inc. 
Lansdale, Pa. 


Capable of supplying constant force 
through a virtually unlimited deflection, 
these springs can be used as counter- 
balances, motors and clamps, and for 
many other applications where con- 
trolled, steady force is desirable. 


‘ 
er ANT-FORCE extension springs perform a 
variety of mechanical functions in manufacturing, 
Fig. 1. There are three major fields of ap- 
plication, Fig. 2. First, they are used as extension 
springs. With the coil mounted on a freely rotating 
bushing, extension of the free end of the coil is 
opposed by the tendency of the material to return 
to its relaxed state. The extension spring opposes 
deflection with a force that is truly independent of 
the length of extension. The length might be a few 
inches or several feet. 

A second use of constant-force extension springs 
is as motors to deliver constant torque. In this form. 
the spring coil is mounted on a storage bushing 
or take-up spool in the same manner as in the ex- 
tension spring. When the free end of the band is 
withdrawn, however, it is wrapped in the reverse 
direction around a larger radius output bushing. The 
larger drum holds the spring material only so long 
as its rotation is restrained. When the output drum 
is released, the spring tends to recoil to its preset 
curvature on the take-up spool. The returning ma- 
terial creates a force at the periphery of the out- 
put drum and thus a moment about the drum axis. 
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Fig. 1. Pratt & Whitney-designed device utilizes con- 
stant-force extension springs to maintain belt tension 
on a turbine-blade grinder. The springs partially 
counterbalance the weight of motor and base assem- 
bly below the machine table. 


This output torque is independent of deflection. The 
number of turns can vary from one to thirty or 
more. 

As a clamp, the spring operates in a manner simi- 
lar to the extension spring. Both ends of the ma- 
terial are allowed to coil separately to develop a 
clamping pressure between them. The possible open- 
ing or distance between the coil heads is limited 
only by the length of material used to make the 
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Fig. 2. The three forms in which constant-force springs 
are used: as extension spring (top); as motor (mid- 
dle); as clamp (bottom). 


spring. Clamping pressure remains constant, and 
is completely independent of the width of the open- 
ing between the jaws formed by the two coils. 
Among the first machine-tool applications of 
constant-force springs was their use as direct coun- 
terbalances. An ingenious example of this applica- 
tion is shown in Fig. 1. Here a constant tension of 
10 lb on the belt of a turbine-blade grinder is 
provided by two extension springs that counter- 


balance 50 lb of the 60-lb weight of the grinder’s 
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motor and base assembly. The resulting 10-lb con- 
stant belt tension insures satisfactory tracking of 
the belt on the contact wheel. 

The motor and base assembly are mounted on 
the bottom end of a piston that is free to slide ver- 
tically in a cylinder. The two constant-force springs. 
each exerting a 25-lb force, are rolled on bushings 
mounted on the piston frame and their extended 
ends are secured to the top of the base assembly. 
\ dead-weight counterbalancing system would not 
be satisfactory in this application since the entire 
grinding-belt assembly has to be rotated about its 
vertical axis in order to maintain the grinding pat- 
tern. 

Another manufacturing application of the con- 
stant-force extension spring is its use to exert con- 
stant-ratio cam pressure in a manual contour wheel 
dresser, Fig. 3. This dresser has a compact ratio 
mechanism for precise 5:1 reduction from template 
to grinding wheel contour. Maximum travel of 18 
inches by the template slide is reduced to 3-inch 
movement of the diamond slide by means of a feed 
cam and feed cam quadrant, Fig. 4. To insure that 
the feed cam quadrant follows the feed cam ac- 
curately at all times, two counteracting zero-gra- 
dient constant-force springs produce a constant 
pressure at the feed cam surface at all positions 
of the template and diamond slides. 

The machinist operates the dresser by moving the 
template slide back and forth with his right hand 
on the knob at the rear of the slide and by adjust- 
ing the arrow-shaped follower (which transmits 
vertical motion) on the template contour with his 
left hand on a second knob. 

The coil of one spring is mounted on a stationary 
bushing and its outer end is secured to the diamond 
slide containing the feed cam quadrant. This spring. 
actually consisting of two identical constant-force 
springs coiled together, exerts a total constant force 
of 9 lb toward the feed cam. 

To provide an equal and opposing force at any 
position of the manually operated template slide, 
the other spring loads the feed cam with a constant 
force of 1.10 lb. The coil of the second spring is 
mounted on a stationary bushing and its other end 
is attached to the sliding member. Although a one- 
directional force on the feed cam by only one 
spring would insure proper following, opposing 
forces are necessary so that the slides will remain 
in position when not being operated. 

In motor form, constant-force springs are ideal 
for maintaining tension, retrieving reeled-out ma- 


terial and counterbalancing objects through long 


deflections. Reels powered by constant-force springs 


can provide much greater deflection—without gear- 
ing—than conventional springs. 
Constant-torque spring motors are used to re- 


tract the instrument cable of a displacement trans- 
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ducer, Fig. 5. This transducer measures the deflec- 
tion of structural members during dynamic load 
tests. When the transducer’s steel cable is extended 
by the deflection of a structural member, it turns 
the reel on which the cable is wound. Rotating with 
the reel is the wiper arm of a ten-turn potentiometer, 
which measures the displacement electrically. Four 
spring motors provide restraining torque on the 
reel, keeping the cable taut with a constant force 
of 1 Ib. As the load is removed, the spring motors 
rewind the cable. 

An advantage of the constant-torque spring mo- 
tors is that the reel of the displacement transducer 
is capable of 10 turns without any build-up of the 
restraining force. With one rotation of the reel equal 
to one foot of cable extension, up to 10-foot deflec- 
tions can be measured. Were a conventional spring 
motor used, force build-up would be considerable 
and would probably inhibit the response of the 
potentiometer, thus distorting both the amplitude 
and frequency of displacement of the member being 
tested. The constant-torque motors eliminate back- 
lash, as well. 

A constant-force spring, in the form of a “tooth- 
less rack” simplifies the construction and smooths 


the operation of a test instrument, Fig. 6. Rotary 


motion of the gage control knob is converted into 
| 


unidirectional linear motion at the gage head 
through a one-piece prestressed coiled band instead 


of the usual geared rack-and-pinion. This design 


Spring coiled 
on bushing 





3 in.| 
Feed cam- 
quadrant 


Spring forces 
oppose here 


Feed cam P 
- Spring 


Template ——— ‘li, To Template 
slide 


Fig. 4. Detailed design of wheel dresser 
illustrated in photograph below. 


Fig. 3. Two constant-force extension springs insure that feed cam quad- 
rant follows feed cam on this Hoglund manual contour wheel dresser. 
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Fig. 6. Constant-force spring serves as “toothless 
rack” in construction of a gaging instrument. 


eliminates the need for machined parts and pro- 
vides smooth operation. 

The force exerted by the spring is minimal—only 
enough to cause it to coil itself naturally, thus keep- 
ing its extended end taut, eliminating play and back- 
lash. The spring links the manually operated con- 
trol knob with the gage carriage. Its coil is drum 
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mounted on the stationary positioning carriage and 
its extended end is secured to the movable gage 
carriage. When the control knob is turned clockwise 
it winds up the extended end of the spring to pull 
the gage and its carriage downward as required by 
the test procedure. Total linear travel of the tooth- 
less rack is two inches—all that is needed in the 
tester. Much longer one-way travel is possible. 
The toothless rack is irreversible and is used only 
to advance the gage against the part being tested. 
It is returned to the raised position automatically, 
when the control knob is released, by a second con- 
stant-force spring, which is mounted in opposition 
to the first spring. This second spring exerts a 
constant 2-lb force to raise and support the gage 
and its sliding carriage without offering significant 
resistance to manual operation of the control knob. 
A third constant-force spring counterbalances all 
moving components of the tester. Its coil is mounted 
on the positioning carriage, which is adjustable at 
any height on the column. The extended end of the 
spring is secured near the top of the post. Normally, 
the positioning carriage is held in place by a fric- 
tion lock engaged by the locking knob. If it is not, 


the third spring will slightly overbalance the posi- 


tioning carriage—and the gage and gage carriage 
that are mounted on it—causing the entire assembly 
to rise slowly to the top of the column. 

These applications illustrate only a few of the 
uses of constant-force springs in manufacturing and 
inspection. There are potential applications in al- 
most every manufacturing plant. The ability to 
apply constant spring force solves many design and 
production problems. 
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SOLDERING 
ALUMINUM 























Fig. 1. Removing aluminum oxide by fluxing. Chem- 
ical action of the flux removes the oxide. 


Fiberglass 


Aluminum ‘ak 











Fig. 2. Abrasive removal of oxide. Brushing action 
abrades oxide from the aluminum surface, allowing 
solder to tin the surface. 
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Secsmie is a convenient and low-cost means of 
bonding aluminum, readily performed by semi- 
skilled personnel and resembles soldering most com- 
mon metals with a few differences. Most important 
is that an oxide forms on an aluminum surface as 
soon as it is exposed to air. Three major types of 
methods exist to remove the oxide for successful 
tinning operations. Flux soldering, Fig. 1, uses a 
chemical action to remove oxide. Friction soldering 
as shown in Fig. 2 removes the oxide by abrasive 
action. Ultrasonic soldering, Fig. 3, utilizes cavita- 
tion produced in the molten solder pool to break 
up the oxide film. 

Available solders are indicated in TABLE 1. Of 
the low-temperature solders, the best is a tin-zinc 
eutectic containing 91 percent tin and 9 percent zinc. 
The solder melts at about 400 F, wets aluminum 
readily, flows easily and resists corrosion well. Low- 
temperature solder enables minimum loss of 
strength and hardness and minimum warpage, par- 
ticularly important in large complex shapes. Inter- 
mediate-temperature solders wet aluminum more 
readily than the low-temperature solders, form larg- 
er fillets, and produce stronger and more corrosive 
resistant joints than the low-temperature solders. 
The high-temperature solders contain from 90 to 
100 percent zinc, are the strongest and cheapest 
of all aluminum solders, and resist corrosion bet- 
ter than low and intermediate-temperature solders. 


From “Soldering Aluminum,” by Charles Bruno, 
Reynolds Metals Co., Richmond, Va. 
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Table 1—Aluminum Solder Characteristics 


Solder 
Type 


Common 


Melting Range 
leg f Constituents 


Low melting 300-500 
point 


Cadmium 
Tin 
Bismuth 
Lead 
Zinc 


Best 


Intermediate 500-700 


melting point 


Cadmium 
Tin 


Zinc 


Hight melting 700-800 


point 


Zinc 
Tin 
Aluminum 
Copper 


Most 





Ultrasonic 
soldering iron 


Solder 














Aluminum ef: 


Fig. 3. Ultrasonic soldering. Ultrasonic waves cause 
cavitation, breaking up the oxide and floating it to 
the top of the solder puddle. 


Methods of soldering aluminum are indicated in 
lapLe 2. When flux is used, remove all traces of 
the flux, as it is corrosive. High heat output is re- 
quired (several times as much as for steel) because 
of aluminum’s thermal conductivity. Flames should 
not be directed against the immediate joint area. 


Parts must be designed for a snug fit—aluminum 


Table 2—Methods of Soldering 


Recommended Oxide 
Removal Method 


Solder Application 
Technique 


Soldering Iron 
Soldering Flame 
Hot 
Dip Soldering 

Furnace Soldering 


Flux or Friction 
Flux or Friction 
Plate Flux or Friction 
Flux only 

Flux only 
Ultrasonic Soldering 
Dip bath with special 
abrading mechanism 


Friction only 


Friction only 


Ease of Wetting of Joint 
Application Aluminum 


Moderate 


Difficult 


Effect on 
Aluminum 


Corrosion 
Strength Resistance 


Low Negligible 


Low 


Good to 
Excellent 


Moderate Moderate Moderate 


Good to 


High 
Excellent 


Good Reduces 


strength 
at joint 


usually requires a 0.030 to 0.035-inch clearance 
for adequate flow of solder into the joint. 

In fluxless or friction soldering, solder can be 
applied by vigorously rubbing the solder stick ove: 
the area to be tinned. As the oxide film is removed 
by abrasion, the solder wets the area. Other meth 
ods of abrading oxide from the surface can be 
used such as a wire brush, hack-saw blade, mill 
file, soldering iron point, steel wool, fiberglass 
brush, and grinding wheel. A medium grit grind- 
ing wheel can be loaded with soft solder, and the 
aluminum wetted by simply abrading its surface 
with the loaded grinding wheel. This method of 
tinning also works with glass, titanium, molyb- 
denum, tantalum, ceramics and cobalt. When the 
fiberglass brush is used, solder is melted to form 
a pool and a light brushing action of the fiberglass 
After 
the parts have been tinned, they are assembled, 
clamped and the joint filleted by heat and the brush- 


ing action. In ultrasonic soldering a frequency of 


brush removes oxide from the work surface. 


20 ke is often used as it is not noticed by most 


humans, but causes active cavitation. The ultrasonic 
for 


dized, or irridized aluminum surfaces. 


technique works satisfactorily alo- 


anodized. 

Performance of soldered aluminum joints is good 
for electrical and thermal conductivity, and _ seal- 
ing. Mechanical strength is essentially the same as 
solder joints the joint 


strength depending primarily on design of the joint 
if ; - J 


in other metals, actual 
and composition of the solder. Corrosion in a sol- 
dered joint can be either chemical or galvanic. In 
either case, moisture is essential for corrosive ac- 
tion. Thus by avoiding moist environments or by 
protecting the soldered joint with a waterproof 
coating, moisture penetration is eliminated and the 


joint remains free of corrosion. 
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...a pictorial preview of the 


1960 WESTERN TOOL SHOW 


Grinding and Finishing 
Holemaking, Hole Finishing 
Hydraulics and Pneumatics 
Machine Accessories 
Measurement and Inspection 
Milling 

Pressworking 

Shop Equipment 

Turning 

Workhoilders, Jigs, Fixtures 


Representative machines and tools to be shown 
at the ASTME Western Tool Show in Los Angeles, 
Noy. 14-18, illustrate how manufacturing effi- 
ciency is the key to American industrial progress. 





Improved machines and new processes have increased productivity 


and accuracy in the field of finishing. 


Used for small-hole drilling, contour milling, form 
duplicating, cam grinding, jig grinding and produc- 
tion setups, the Vulcanaire jig grinder produces a 
6 to 8-microinch finish, using carbide burrs or 
mounted points. The grinder is available in two 
series: one grinds %, to 1%-inch holes and the 
other, 1% to 4-inch holes. Frank Loy & Associates. 


Equipped with a direct drive spin- 
dle, this Harig No. 612 surface 
grinder has an automatic system 
that lubricates the entire machine. 
Right or left-hand longitudinal feed 
is available. Bell Machinery Co. 
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Syntron Co.s Model VN-23 vibratory barrel tum- 
bling machine has a screen cover and hose connec- 
tion for flushing out compounds and a screen 
trough to separate the parts and media. The ampli- 
tude of vibration can be varied from low to high 
by turning the rheostat knob on the control box. 
Barrel capacity is 1 cu ft and load limit 100 Ib. 


Hydraulically operated, this No. 1300 EIU cylindrical and internal 
grinder has a wheelhead that can be swiveled through 180 deg and 
that carries an external grinding wheel and an internal grinding 
spindle. The 120-psi hydraulic system permits shockless table re- 
versal at all speeds, with infinitely variable 3 to 144 ipm table tra- 
verse and a 0.049-inch minimum stroke. Micromatic Hone Corp. 
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After a 3-minute setup, no adjustments are 
necessary on this Model L-2Q Autopairer 
throughout the entire production run, regardless 
of wheel wear or dressing. An IG type internal 
gagehead automatically varies grinder reactions 
according to individual bore diameters. The 
electronic dial gage indicates roundness, finish 
and taper. Electro-Autosizing Machine Corp. 





Available in units for either wet or dry grinding, 
K. O. Lee Co.’s No. $612H hydraulic surface grind- 
er has a table working surface of 14 x 6 inches 
with a ‘%g-inch-wide T-slot. Longitudinal table 
travel is 14 inches and crossfeed travel, 74% inches. 
The 7-inch-diam grinding wheel has a thickness of 
0 to % inch and a hole diameter of 1% inch. The 
spindle is driven with an O-ring type belt at 3450 
rpm. Accessories for the grinder include a mag- 
netic chuck and diamond dresser. 
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This Model EGD-12 electrolytic oscillat- 
ing grinder with duplex tables utilizes the 
electrochemical method of stock removal. 
The machine, made by Hammond Machin- 
ery Builders, Inc., allows 80 to 90 percent 
savings in grinding wheel consumption, 
speeds up tool-grinding production and 
eliminates cracking of the tool. 


This Crystal Lake No. 1020 grinder has a 12-inch 
wheel mounted on a double-taper spindle and a 
2-hp d-c motor with a spring mounting to remove 
d-c ripple. The belt is driven at a 90-deg angle 
from grinding wheel bearing pressure. The wheel 
will rough grind at 6500 fpm and, if the rheostat is 
turned, will finish grind a roll at 4000 fpm. The 
grinder has a 20-inch distance between centers, an 
8-inch swing over standard water guards and a 
42-inch table. Bell Machinery Co., Inc. 
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Higher precision, higher speed and better tool life are the benefits 


made possible by these machines. 


This Hughes N C 205 numerical control system 
positions a two-axis table and the depth on a third 
axis of movement from a punched tape. The tran- 
sistorized all-electronic system permits the amount 
of movement for each drilling, boring or tapping 
operation to be tape programmed without setting 
limit stops. Holes of various depths and at various 
levels can be drilled with the same spindle and 
depth accuracy can be held to within 0.001 inch. 


Bite 


Work is rapidly positioned by a ball-bearing 
mounted table on this 6-spindle Burgmaster turret 
drilling and tapping machine. Positioning to an 
accuracy of +0.0005 inch is accomplished by de- 
pressing a thumb button on the positioning handle 
and shifting the table. Releasing the button locks 
the table in accurate location by dropping an air- 
operated shot pin into a master template with the 
required hole pattern. Marshall Tool & Supply Co. 
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Based on the principle of machining metal of all 
hardnesses by electroerosion, the Eleroda D1 spark- 
ing machine tool can be used for drilling, piercing, 
profiling and cutting operations. Machining is ac- 
complished by a tool electrode, the shape of which 
is reproduced in the workpiece. Operating on a 
simple electrical circuit, the high-precision machine 
contains no electronic parts. It is built by Char- 
milles Engineering Works, Ltd. 


This No. 300 peck drilling unit is designed to 
operate as a machine tool component for drilling 
long holes through a step-and-repeat action. It 
drills long oil passage holes in crankshafts and 
performs similar operations that require removal 
of the drill from the work to clear the tool of chips. 
The self-contained unit has a variable feed rate of 
0 to 90 ipm, a variable stroke of 0 to 12 inches and 
spindle speeds to 10,000 rpm. Drillunit, Inc. 
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This NLD light duty radial drill has two flat run- 
ways on top of the arm and a head that balances 
and moves on four roller bearings along the top of 
the arm. The head mounting facilitates position- 
ing with no wear or drag of the head on the arm. 
A solid nonsplit casting with a large bearing on a 
nonrotating column, the arm rotates on the column 
on roller bearings. The drill thrust is taken by the 
front lower dovetail and directly behind the spindle. 
In operation, the machine, made by Associated 
Machine Tool Corp., is clamped by one iever in 
conjunction with electromechanical clamping. 


ay mane 
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The highly sensitive hand feed of this Stanley drill 
adapter permits delicate drilling. The tool, made 
by Frank Loy & Associates, allows pilot holes to 
be drilled or tiny holes production drilled, even 
with large equipment. 
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Handwheel control on the drive shaft of .this port- 
able honing cylinder permits stone cutting pressure 
to be maintained or increased without interrupting 
the honing operation. The units available cover 
bore diameters from 234 to 28 inches. Drive shaft 
extensions can be added. Sunnen Products Co. 


Suitable for tapping 
precision work, the tapping attachment on this drill press 
has a capacity range from 0 to % inch. The attachment 
is available in two models: one that fits into the drill 
press chuck and another that attaches directly to a No. 2 
Morse taper spindle. Supreme Products Corp. 


in all materials and for high- 


After a normai amount of cutter life, the cutter blades on 
this floating reamer can be extended for an equal amount 
of additional life. The tool, manufactured by Madison 
Industries, has an on-center construction with mating 
parts that slide on V and flat surfaces to eliminate any 
scissoring action. The cutter is adjusted to size while it 
remains in the bar. Tolerances can be held to 0.0005 inch 
and the finish produced is from 50 to 100-microinch rms, 
depending on feed, speed and material. 
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holemaking,hole finishing 


Equipped with a single leadscrew, torque control, 
six spindle speeds in geometric progression from 
167 to 1020 rpm and a 234-inch-diam quill with a 
stroke adjustable from % to 4 inches, this Model 
T-300 tapping machine requires only an 18 x 24- 
inch table area. Milman Engineering Co. 


Providing adjustable setup for rough and finish 
boring operations, this vertical slide tool is also 
used to produce recesses and grooves. It is avail- 
able in shank type or flanged mounted models. Ex- 
ward Andrews Tools & Machinery Co. 
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Mounted in the spindle of this Kaukauna tape- 
controlled machine is a Kwiklok quick-change tool- 
holder. Kwiklok adapters are also installed on the 
machine, This line of tooling permits tool changing 
in 2 to 3 seconds and is commonly used on tape- 
controlled machines. Falcon Tool Co. 


Equipped with independent variable speed controls 
for both the headstock and drilling spindles, this 
Model ACDO drilling machine cuts holes as small 
as 0.0006 inch. To clear the chips, the drill can be 
withdrawn and returned to cutting position without 
striking the bottom. Louis Levin & Son, Inc. 


Self-centering and double-jointed, this drill press 
can tap and drill two parts at once, with no moving 
of the parts required. The press covers a 41-inch- 
diam workpiece or drills to the center of a 90-inch- 
diam workpiece. Garland Tool & Mfg. Co. 
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Hydraulic and pneumatic controls automate many manufacturing processes. 


Designed by Carter Controls, Inc., to meet JIC 
standards for interchangeability, this square-line 
hydraulic cylinder has a removable cartridge rod 
bearing. A metal rod scraper and a rubber rod 
wiper protect the cylinder against chips and dirt. 
High side loads, which can cause excessive rod 
bearing wear, are compensated for by a self-center- 
ing floating cushion that can concentrically align 
itself with the cushion cavity in the front head. 


Bellows-Valvair %-inch valves are equipped with 
built-in plugs and connectors in the pilot, main 
valve body and sub-base or with manifold complete 
air and electrical connections when the valve and 
pilot are plugged in and bolted down. Built to JIC 
standards, the valves have universal pilots with 
multimillion cycle life. Pressure is from 0 to 300 
psi. Valves of %-inch size are also available. 


Tomkins-Johnson’s square head cylinder is avail- 
able in standard bore diameters from 1% inches to 
8 inches. It has leak-proof cylinder head to body 
construction, using gasket type seal; minimum 
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centerline-to-centerline mounting; interchangeabil- 
ity with other standard JIC cylinders; and con- 
trolled packing compression. It is adaptable to the 
use of low-pressure oil as the working medium. 
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Ingenious and useful accessories are adding new efficiency to machining. 


Zero-Max Co.’s No. 400 fractional horsepower 
variable speed drive takes any one speed at the 
input shaft and delivers stepless variable speeds 
from the output shaft. If the load greatly exceeds 
the torque rating, the output shaft is disconnected, 
then reconnected when torque is reduced. 


Used on a standard drill press, this Drillco table 
with mist attachment and interchangeable T-slotted 
top plate serves as a coolant table with a tank. 


These flat self-guiding vernier scales eliminate These Graymills coolant systems deliver coolant 
parallax and distortion as well as problems due to or heavy cutting oils to 500 SSU. Model H-2-33JL 
backlash, leadscrew wear and miscount of turns. (% hp) has a 10-gal tank and Models H-1-37JL (% 
Edgcomb Engineering & Engraving Co. hp) and H-1-46DL (% hp) have 38-gal tanks. 


Used primarily on jobs that circulate coolant 
liquids containing grit and abrasives, this 
rectangular pump system, Model WP 1021, 
has a 1/20-hp, 115-v, 60-cycle motor and a 
12-gal, 24 x 12-inch tank. The round unit, 
Model WP 521, is equipped with carrying 
handles, a removable inner container and a 
5-gal 12-inch-diam tank. Wesco Tool, Inc. 
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Gages, comparators, torque testers, inspection machines—all are capable 
of greater accuracy and repeatibility than were possible formerly. 


A system of direct and continuous-reading position 
indicators make Bendix’s FI-22 coordinate inspec- 
tion machine capable of simultaneously inspecting 
both X and Y displacements to an accuracy of 0.001 
inch. The machine’s floating zero and bidirectional 
position readouts keep setup time to a minimum. 
Probe tips permit inspection at any hole location. 


This Mueller groove gage can measure inside and 
outside O-rings, snap rings and various sizes of 
undercuts. It has an inside measuring range of %¢ 
to 6% inches. By reversing the slide, the gage 
measures outside diameters up to 3% inches. The 
instrument is available in 12-inch models. 


Specially designed contact points on Lufkin 
Rule Co.’s 600 Cl2 micrometer hole gage 
permit the taking of measurements at the 
bottom of holes. The irregular arrangement 
of three anvils around the head of the gage— 
135, 135 and 90 deg—helps in detecting the 
geometric error in out-of-round holes. 
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B. C. Ames Co.’s No. AG 5 air gage can be used to 
control the depth of a precision counterbore in a 
plastic pump housing to a tolerance of 0.0005 inch. 
The gage has 0.000050-inch graduations and a 0.002- 
inch range full scale. Air coming from the nozzle 
tip keeps the zero surface of the jig free from dirt 
and chips. Almquist Tool and Equipment Co. 


Suited for the checking of power tools equipped 
with torque control clutches, this Scully-Jones 
dynamic torque tester can also be used for testing 
hand-operated torque control tools. It detects any 
variation from the predetermined correct torque 
output with an accuracy of + 3 percent. 





measurement and inspection 


Mayes Tool Co.’s No. CC-100 gage is used to check 
holes for concentricity and location. The indicator 
is read in one position. The pilot is stationary. 


Eliminating gears, racks, pinions and friction bear- 
ings of any kind, this Mueller Mikrom comparator 
affords frictionless amplification of perfect repeat- 
ing accuracy. Interchangeable heads for the stand 
are available in the following graduations: 0.0001, 
0.00005, 0.00002 and 0.00001-inch. 
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Intended for use in inspection, precision layout 
work and checking jigs and fixtures, this Height- 
master gage, manufactured by United States Chem- 
ical Milling Corp., gives accurate measurements to 
0.0001 inch, Sizes from 17 to 108 inches are avail- 
able. A. G. Heinze Co., Inc. 
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Versatility is the outstanding trend in milling machines and tools. 


These carbide cutting tools are designed for 
the routing, milling and trimming of highly 
abrasive materials such as Fiberglas, Mela- 
mine, Plexiglas, laminated plastics and epox- 
ies—all formerly machined only by diamond 
grinding wheels. The tools can be reground 
many times. Dixie Tool Industries, Inc. 


Assembled from standard erector type com- 
ponents, this portable machine tool can be 
separated into two units. The machining head 
can be attached to a lathe for milling and the 
table can be used separately for feeding or 
positioning work. Built by Master Mfg. Co., 
Inc., the machine has 45 inches of horizontal 
travel, 10 inches of cross travel and 12-inch 
vertical travel. Marshall Too! & Supply Co. 
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These Putnam end mills permit milling, pro- 
filing, routing or engraving in small or hard- 
to-get-at areas to be done without special 
tooling. Available in 110 different types and 
sizes, the end mills have diameters ranging 
from 1% to %g inch in increments of %, inch. 
The various types include two flute or four 
flute. Almquist Tool & Equipment Co. 


A light small-capacity milling machine, this 
Junior Omnimil has a vertical spindle head 
that permits drilling, boring and milling op- 
erations at all angles. The head, mounted on 
a round overarm supported in a turret on the 
column, can be swiveled in a vertical plane, 
rotated in a horizontal plane and traversed 
in the turret. The machine, built by B. Elli- 
ott, Ltd., has a 28 x 7-inch worktable. 





New presses and progressive dies are boosting production 


At each stroke of the 
punch press, this nine- 
station progressive die 
produces a complete radio 
speaker housing. The sta- 
tions consist of one lanc- 
ing, two piercing and six 
forming operations. The 
forming stations include 
a drawing operation. Be- 
cause of the complexity 
of the hole layout, the 
panel is pierced before 
the drawing operation. 
Perfect alignment is as- 
sured by individual guide 
posts at each station. 
Laughter Corp. 


This No. 1/2 Mubea ironworker punches holes, Intended for use in experimental and development 
cuts angles and tees, cuts round and square bars, shops, this No. 75T hydraulic press develops 75 
cuts flat steel, copes and notches. It is available tons on each cylinder and produces on an average 
in five sizes. E. G. Heller’s Son, Inc. of 150 parts per hour. Palley Supply Co. 
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Accuracy of control and convenience in use are outstanding 
features of new shop equipment. 


Equipped with a control station and two work sta- 
tions, this 15-kw Tocco induction heating installa- 
tion can heat 2% x \%¢-inch-thick disks at the rate 
of one every 7 seconds. The Ohio Crankshaft Co. 
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This electric-powered model is representative of 
Fenway Machine Co.’s line of portable nibblers 
with cutting capacities ranging up to %-inch cold 
or hot rolled steel and “%g-inch aluminum. The 
nibbler cuts all nonferrous metals such as copper, 
brass and aluminum, also 10-gage stainless steel 
and corrugated metal. For operator safety, the cut 
pieces drop down, and fingers are prevented from 
coming in contact with the cutting action. 
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This universal dividing head is used for direct- 
crank and compound indexing. The swing is 10 
inches or, with riser blocks, 12 inches. Built by 
Ellis Tool & Mfg. Co., the dividing head swivels 
10 deg in the vertical plane, below horizontal, and 
100 deg in the vertical plane, above horizontal. 


These unit locking liners with built-in locking 
devices eliminate the lockscrew with its 
necessary layout, locating, drilling and tap- 
ping. They are designed by the American 
Drill Bushing Co. for use with their slip re- 
newable type drill jig bushings. The rotation 
of the drill inside the bushing keeps the liner 
securely locked at all times. 


Originally designed for aircraft and missile work, 
Doeden Tool Corp.’s blind rivet trimmer attach- 
ment on their Model 1AE right-angle pneumatic 
tool can be used in the assembly of truck and house 
trailers, electronic chassis, boats and appliances. 
The attachment moves over the work surface in 
the same manner as a flatiron to avoid loosening 
the rivet. Its guide surface keeps the circular saw 
cutter in the correct cutting attitude. 
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Modern lathes perform contouring, copying, duplicating and thread- 
ing operations with increased speed and accuracy. 


This Model ACDP lathe combines the sensitivity 
of the jeweler’s type lathe with a %-inch collet 
capacity. The machine has a fully enclosed head- 
stock with V-belt drive and stepless motor control 
that gives spindle speeds up to 4000 rpm. Dynamic 
braking and foot control are used for starting and 
stopping. Louis Levin & Son, Inc. 


fe 


The Crusader is a medium heavy duty lathe fitted 
with a 3%g-inch hollow spindle, L2 taper nose 
spindle and 18 spindle speeds. Powered by a 10- 
hp motor, the machine has a 22-inch swing, metric 
module and diametric pitches, a totally enclosed 
feedbox and completely automatic quick change, 
due to the elimination of the swinging quadrant 
and change wheels. The leadscrew is 134-inch diam, 
2-tpi Acme thread and the apron bearing on the 
bedways is 27 inches. B. Elliott, Ltd. 


In addition to threading work, this Man-Au-Cycle 
threading lathe can be used, with the proper ac- 
cessory equipment, for external and internal copy- 
ing, turning, chamfering, facing and shouldering— 
all in one chucking operation. The 19 models of 
this lathe have spindle capacities from 1%, to 6 
inches and threading lengths from 28 to 80 inches. 
The lathe is built by S & S Machinery Co. 
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A No. 9000 series hydraulic tracer is shown per- 
forming ID contouring on a 6-ft plastic mold which, 
because of its length, is created in three sections 
and bolted together. The tracer, used to contour 
within extreme tolerances, produces a parting line 
between the die sections. Allied Pacific Mfg. Co. 


A portable, lightweight lathe tracer attachment 
made by True-Trace Corp., the Model Mark II is 
designed to convert an engine lathe to duplicating. 
The attachment’s pivot type design allows it to 
be used for both shaft and facing duplicating opera- 
tions. The template and attachment are mounted to 
the front of the lathe in full view of tre operator 
at all times. Inexpensive flat templates are used. 
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When held in multiple turning heads, 
these adjustable angle cutter holders are 
used for finish turning and boring cuts. 
After a trial cut, final adjustment of the 
cutter can be made by turning the grad- 
uated adjusting screw to the required 
number of thousandths of an inch. Edward 
Andrews Tools & Machinery Co. 


High-speed automatic copying of almost any combination 
of diameters, shoulders, bevels and grooves is accomplished 
with an accuracy of 0.0006 inch on this Ciclomatic produc- 
tion copying lathe. It has 18 or 24-inch swings and automatic 
changing of preselected speeds and feeds. S& S Machinery Co. 


Designed for the automatic production of small 
precision parts requiring close tolerances of size 
and concentricity and/or high surface finish, this 
single-spindle, bar feed, automatic turning ma- 
chine is especially adapted to the production of 
long slender parts. It uses the sliding headstock 
principle in which the revolving bar stock, secured 
by an automatically operated collet, extends 
through a supporting guide bushing. About the 
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bushing are arranged five cutting tools, positioned 
by cams,'on which the activity is coordinated with 
the cam that moves the headstock slide. Thus parts 
are produced with a single-point tool action. The 
machine has an independent pulley mounting that 
makes practical the use of a timing belt drive and 
an independent bell cam slide that prevents the 
side thrust of the cam from distorting the slide 
action. Detroit Cam & Tool Co. 
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New workholders, jigs and fixtures facilitate setup, shorten cycle 


time and provide secure locking. 





Utilizing the Nylok principle for retention in the 
tapped hole, these E-Z-Lok threaded inserts are 
used in the repair of punch press bolster plates 
and in plastics, wood and other soft materials. The 
size of the inserts, made by Tool Components, Inc., 
ranges from 10-24 to 1-8 inside diameter. 


Having a one-piece body casting, this 5-inch, heavy- 
duty machine vise can be used as a plain or swivel 
vise. The swivel is 360 deg. Precision-fitted V-slides 
equipped with an adjustable gib prevent jaws from 
spreading while in use. Shaped washers eliminate 
accumulation of dirt and chips in the bolt slots. 
The vise, made by Ellis Tool & Mfg. Co., is 5% 
inches high and 1654 inches long. 


Techno-Products Corp.’s Flar-A-Lock drill bush- 
ings and work locators can be quickly installed in 
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Capable of operation while resting on the base or 
back face, these Peck-Lewis spring cam-locking 
pump jigs have a top plate that serves as pressure 
plate and acts as the surface for mounting the drill 
bushings. When the jig handle is brought down, 
the part is clamped tightly in place. 


Detroit Stamping Co. manufactures this Model 630 
medium-duty plunger type toggle clamp for jobs 
requiring fast holding action. It has a rated pres- 
sure of 1600 lb and locks in either a push or pull 
direction. Height from the bottom of the base to 
the top of the handle is 27% inches and the over- 
all length in a forward locked position is 7% inches. 
The plunger has 2-inch travel on a complete stroke. 


drill templates, drill plates and drill fixtures from 
Yg to % inch thick. Norman S. Wright & Co. 
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A, ENGINEER who isn’t quite sure whether he is or 
isn’t an engineer recently commented wryly that the 
engineering profession — and the whole nation, in 
fact was so insufferably wrapped up in status 
and status symbols that he was sure of only one 
thing: he was in a thorough status of confusion! 

“I expect the next President,” he said grimly, “to 
deliver a Status of the Union, instead of a State 
of the Union, address.” 

Meanwhile, like more than half of the 600,000-odd 
engineers in this country, he goes about his business 
not quite sure whether his status is “professional” 
or “nonprofessional,” “registered” or self-styled, 
doctor or nurse, fish or fowl .... 

This engineer disclaimed any personal neurosis 
about status-seeking complexes. In fact, he averred, 
most engineers he had ever met on the job or at 
Society meetings were not so concerned with their 
professional status as they were with their financial 
status. But more and more, he admitted, his profes- 
sional status was threatening to determine whether 
he earned bread and butter, or bread and a low- 
priced spread. 

And well he might be concerned. Certain recent 
developments in the field of engineering profession- 
alism are likely to affect him and his 350,000 fellows 
who are called engineers by everybody except their 
250,000 fellow engineers who are registered pro- 
fessionals. These developments have occupied the 
attention of ASTME’s four-member National Pro- 
fessional Development Committee for several months 
past, and will occupy the attention of the National 
Board of Directors at their Semiannual Meeting in 
Los Angeles this month. 

The ASTME directors are certain to discuss, and 
are likely to take a stand on, the following profes- 
sional developments: 

1. The National Society of Professional Engineers 
(NSPE) has embarked upon a crash program to 
certify technicians and technologists. Under NSPE 
sponsorship, an “institute” will be formed to ad- 
minister certification examinations, beginning Jan. 
1, 1961. The institute will eventually form the 
nucleus of an organization to be called the National 
Society of Engineering Technicians. 

2. Several rulings of the National Labor Rela- 
tions Board (NLRB) have held that certain clas- 
sifications of engineers usually associated with 
ASTME membership are nonprofessional technical 
employees. 


Implications of Technician Program 

NSPE’s objective in sponsoring the certified 
engineering technician program is in large part to 
set up a buffer zone between registered professional 
engineers and the efforts of unions to organize them. 
The professional engineers hope, through such a 
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rofessional 
Status: 


or molehill? 


By M. L. Stone 
News Editor 


certification program, to provide incentive for at- 
tainment of enough status to discourage the en- 
croachments of unionism among technical personnel. 
The idea of technician certification is not original 
with NSPE. The Association of Professional Engi- 
neers of Ontario placed an engineering technician 
program in operation in 1957. Possibly because 
there has since been no mad rush of applicants for 
such certification in the province, the professional 
engineers attempted to ram legislation through the 
Ontario Legislature providing for legal registration 
of engineering technicians. The legislation—Bill 36 
failed to pass during the 1960 session. Legal 
counsel for ASTME’s Canadian members prepared 
and presented a brief protesting Bill 36 as special- 
interest legislation which would virtually create a 
“closed shop” with respect to the engineering pro- 
fession in Ontario. The brief declared, “It is the 
belief of the Society that an industrial concern hires 
and will continue to hire a man on his ability and 
ASTME’s attorney has pre- 
dicted the bill will not be reintroduced in 1961. 
In the United States, NSPE’s plans for a similar 


certification program do not envisage any attempt 


not on his degrees.” 


to foster legislation. 

Now what does all this imply, collectively and 
individually, for ASTME? 

There are three official courses of action open 
to the Society. The alternatives are to endorse the 
technician program, to oppose it, or to ignore it. 

Those favoring endorsement of the program point 
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out its advantages to tool and manufacturing people 
who, because of economic, social or personal rea- 
sons, may decide the status of technician is the most 
feasible goal in life for them. They see it as a real- 
istic way, too, to upgrade the Society membership 
on a professional basis. 

Chere is precedent for official ASTME action on 
a technician registration program. The Society’s 
Board of Directors at the Semiannual Meeting of 
October 1959 urged the Professional Development 
Committee to inform Canadian members about the 
Ontario technician program, but declined outright 
endorsement. 

Opponents of the technician program feel that it 
is highly important for the Society to keep its sights 
up. They are afraid that such a program will even- 
tually downgrade ASTME into the role of an organ- 
ization composed of technicians, not engineers. They 
point out that ASTME is chartered as an engineer- 
ing society and should continually conduct itself as 
such. They feel that such a development would ex- 
ploit the very philosophy that made ASTME great 
and strong—the Society’s acceptance of earnest 
members, regardless of formal education, who desire 
to grow in engineering knowledge and improve in- 
dustry’s production methods. In short, they feat 
technician certification would spell the end of the 
self-made engineer. 

Those who would ignore the technician program 
and other status symbols might argue: “Let us not 
confuse the issue. ASTME’s real reason for being 
is to help its members. Its purpose is not to tyran- 
nize its individual members in order to raise its col- 
lective ‘status’ to that of the so-called founders’ so- 
cieties. Its purpose is not to encourage unions o1 
to combat them. Its purpose is not to kowtow to any 
bigoted groups bent on promoting self-interests. 
Its purpose is to help its members make a better 
living for themselves and a better standard of liv- 


ing for everybody.” 


Explanation of NLRB Rulings 


The National Labor Relations Board follows the 
precept that it is the work performed, and not the 
individual qualifications of the worker, that controls 
determination of a man’s professional status. With 
this most Society members are apparently in agree- 
ment. Nor will many members argue with NLRB’s 
premise that “knowledge of an advanced type” 
should serve as one of the yardsticks in determining 
whether a given job is professional or nonprofes- 
sional. Some Society members, however, are openly 
concerned with the apparent tendency of the NLRB 
in recent cases to apply that yardstick too rigorous- 
ly—i.e., declaring a group nonprofessional when 
a majority of that group are not degree holders. 

The definition of a professional employee as set 
forth in the Labor Management Relations Act (com- 
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monly called Taft-Hartley) of 1947 is as follows: 


Any employee engaged in work (i) predominantly in- 
tellectual and varied in character as opposed to routine 
mental, manual, mechanical or physical work; (ii) 
involving the consistent exercise of discretion and 
judgment in its performance; (iii) of such a character 
that the output produced or the result accomplished 
cannot be standardized in relation to a given period 
of time; (iv) requiring knowledge of an advanced 
type in a field of science or learning customarily ac- 
quired by a prolonged course of specialized intellectual 
instruction and study in an institution of higher learn 
| ye 


Critics of the NLRB decisions point out that the 


fourth requisite, “knowledge of an advanced type,” 


is customarily but not necessarily acquired in an 
academic situation. 

No one in the Society, of course, can effectively 
challenge the decisions of the NLRB. Society mem- 
bers can, however, do these things: make their views 
known; determine what the consequences might be 
if they are ruled nonprofessional and therefore vul- 
nerable to unionization; and embark upon definite 
educational pursuits to raise their status out of the 
twilight zone. 


Results of ASTME Survey 


Chairman Charles H. Thuman of the National 
Professional Development Committee, recently sent 
out a questionnaire to chapter PD and education 
chairmen. He asked for, and got, “frank answers” 
to the following questions: 

@ What percentage of the members of your chapter 
could qualify as engineering technicians (technical 
institute graduates or equivalent, plus examination) ? 
The averaged answer from respondents was 52.4 
percent. 

Do you favor the registration of technicians and 
technologists? The answer was 63 percent yes, 33 
percent no, 4 percent uncommitted. 

Do you feel that tool and manufacturing engineers 
should be considered as technical employees or as 
professional engineers? The answer was 57 percen 
as professional engineers. 

Looking at ASTME’s long-range goals, would the 
first and third questions above hinder the Society's 
future? The answer was 57 percent no. 

Should ASTME support the future National Society 
of Engineering Technicians? The answer was 62 


percent yes. 


The official position of ASTME will be known 
after the Semiannual Meeting a few days hence in 
Los Angeles. Whatever it may be, the developments 
discussed above shou!d alert the individual membe1 
to thinking about his professional status. Is status a 
mountain or a molehill to him? [If it is a mountain, 
then perhaps he should set about climbing it. If 
it is a molehill, then he should set about finding a 
mountain that matters to climb. 
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Prof. Howard O. Rust 
Faculty Adviser at KU 


ak 
l HE FERTILE LAND of Kansas is famous for jay- 


hawks, sunflowers, airplanes, wheat and, some peo- 
ple will add, Republicans. 

However, of more relevance to engineers is the 
fertility of ASTME in such places as Coffeyville 
and Wichita and Lawrence... . 

At Lawrence, some of the state’s most fertile 
and most altitudinal—acres comprise an educa- 
tional complex affectionately known as “Mount 
Gilead” but sometimes referred to as the Univer- 
sity of Kansas. The university is perched on land- 
scaped bluffs at the confluence of the Kaw and the 
Wakarusa rivers, and the aspiring students veritably 
climb the trees of knowledge. When they graduate, 
they have a good inkling of what the founding 
fathers meant when they gave the state its motto: 
“Ad Astra per Aspera: To the Stars Through Dif- 
ficulties.” 

Hanging over one bluff is an aging stone build- 
ing with a newish metal sign saying “FOWLER 
SHOPS: Engineering Manufacturing Processes.” 
This is the home of one of the oldest and indis- 
putably one of the most active student chapters. 

Although Student Chapter 3 of the University 
of Kansas was organized and affiliated with the 
senior chapter in Kansas City in the fall of 1946, 
its official charter is newish. The director of KU’s 
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Prof. Paul G. Hausman 
Faculty Adviser at KU 


industrial engineering school and on alternate years 
the faculty adviser of the ASTME group, Prof. 
Paul G. Hausman, likes to tell this story: 

“I wrote to the Society as far back as May 1946, 
trying to get a charter for 38 of my students who 
wanted to become a Society chapter. Headquarters 
told me there was no such thing as student chap- 
ters then, So we affiliated with Kansas City, whose 
chairman that year was Amber M. Brunson (of 
Brunson Instruments). 

“Years passed. Then I happened to be in Ann 
Arbor, and happened to see a fresh certificate on 
the wall there which was the charter for the Uni- 
versity of Michigan Student Chapter 1. It was 
the first I knew that National had started charter- 
ing student groups. 

“So we got busy and got a charter—eight years 
after our ‘birth.’ ” 

The KU chapter was officially launched on Oct. 
15, 1954, on the same day that the Society’s Stu- 
dent Chapter 2 was born at Utah State University 
under the guidance of another ASTME education 
pioneer, Prof. Frederick Preator. 

The chartering ceremonies at Lawrence were 
a family affair. The 1954 student chapter chair- 
man, Donovan Hill, accepted the charter from 
Harold Buddenbohm, who was then chairman of 
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Here’s the home of University of Kansas Student 
Chapter 3, as a student would see it during his 40- 
step climb from a campus road below. Behind the 
stone walls is a well-equipped industrial engineer- 
ing department presided over by Prof. Paul G. Haus- 
man. Jerry L. Stracke is this year’s chairman of the 
109-member student chapter. 


the Kansas City chapter—and who was a past 
chairman of the university group. 

Buddenbohm’s double connection with the sen- 
ior and the student chapters was nothing unusual. 
KU Chapter 2 has particularly distinguished itself 
over the years as a training ground for senior 
chapter leaders. 

Besides Buddenbohm, who has since gone on to 
become superintendent of the Chicago Art Institute, 
the following former chairmen of the student group 
have served as chairmen of senior chapters: John 
Hoover, Ralph Adkins and Joseph Gardner, all past 
chairmen of Kansas City chapter; and John Hop- 
kins, past chairman of Louisville Chapter 54. An- 
other past student chairman. Gene E. Brunson, has 
been active on Kansas City committees for years 
and is chairman of the education committee. 


The list runs on. Harold Shigley. a former mem- 


ber of KU chapter, sparkplugged organization of 
the student chapter at Wichita University. Tom 
Fisher, former secretary and first vice chairman at 
KU, came up to GM in Michigan and became 
chairman of the Oakland County (Pontiac) chap- 
ter, according to Professor Hausman. Paul John- 
son, former KU chairman, has recently returned 
to the university as an instructor and is still in 
ASTME. 

Hausman and his colleague, Prof. Howard O. 
Rust, alternate as advisers to the student group. 
They report that the membership has never fallen 
below 50 since 1947. It now stands at 109. 

Much of the credit for nurturing the KU stu- 
dent engineers through the early years, says Haus- 
man, must go to five past chairmen of Kansas City: 
Amber Brunson, Leroy Campbell, Jack Merrick. 
H. Robert Brown and Ward Osborn. 

Although formal links with the senior chapter 
at Kansas City were severed with the chartering in 
1954, a close informal relationship remains. It is 
a rare meeting at KU that does not find ten or 
twelve senior members from KC present. And 
there’s a possibility that this relationship may be 
formalized this year with a campus conference 
jointly hosted by KU and KC chapters. 

The ASTME group at KU is far and away the 
most active professional aggregation on the campus. 

Hausman and Rust reported that the question 
most frequently asked of them by fellow faculty 
members from other schools and departments is, 
“How do you get all those people to attend your 
ASTME meetings?” 

The answer, they say, is a bilateral one: ASTME 
is first of all an organization that has something to 
offer the students, competing successfully for their 
time and talent with the scores of other curricular 
and extracurricular interests: and, second, the stu- 
dents get the opportunity to contribute to the 


First Student Chapter Dates Back to 1938 


Although the first student charters were 
granted to groups at the University of Mich- 
igan, University of Kansas and Utah State, 
those chapters were not the first to be formed 
in the Society. 

A search of back issues of this magazine 
revealed a news story in May, 1938, telling 
of the formation of “the first student chapter 
of ASTE” at the Detroit College of Applied 
Science. The article further reported that the 
first chairman of the fledgling group was 
Thomas Sheehan and the first chapter secre- 


tary was James Lamb, son of then National 
President Ford R. Lamb. The 50-member 
chapter also claimed the first female member 
of the Society—student Margaret Irene Cecil. 

Other “oldies” among student ASTME or- 
ganizations are at Tri-State College in Fort 
Wayne (chartered as a separate student chap- 
ter only last year), Purdue and Ohio State. 

Since chartering of the first student chap- 
ters in 1954 a total of 32 such groups have 
come into the Society. The latest was char- 
tered at Penn State’s Ogontz campus. 
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profession they have chosen. They, in short, run 
the chapter. 

Their affiliation with ASTME almost invariably 
pays off when job interviewers come around, Haus- 
man added. The fact that students are voluntarily 
active in an organization that is dedicated to the 
gentle art of learning stands out on application 
blanks. It indicates to the interviewer that such 
students are aggressively intent on bettering them- 
selves, and are not afraid of extra effort. To those 
students go the extra rewards. 

Part of the attraction for KU enrollment and for 
ASTME membership is the well-equipped Manu- 
A feature of the labs, 
furnishing the basis of the department’s freshman 


facturing Processes labs. 


orientation course, is a miniature production line 
taking a chosen item through all the steps from 
planning and setup to the finished product. 

The wise freshman on Mount Gilead who but- 
tresses his classwork with ASTME membership 
learns how to make a finished product out of him- 


self too. 


Although KU is a training ground for Society lead- 
ers through the campus chapter, Faculty Adviser 
Hausman is quick to point out that the university 
also turns out engineers. He is ready to cite many 
of his students who have made good—one of those 
being ASTME member Ronald E. Hill (above), a 
1957 graduate who now owns and operates an en- 
gineering firm outside Kansas City. Hill is shown 
demonstrating one of his newest designs, a hardtop 
for pleasure craft. 





Metalcutting Bibliography Off the Press 


A THOUSAND-PAGE Metalcutting Bibliography, con- 
taining almost 6000 abstracts of literature on chip- 
producing processes, has been published by ASTME’s 
Research Fund. The monumental reference work 
was produced in the hope of measurably reducing 
the $10 billion a year cost of making chips in this 
ountry. 

The “New Testament” for industry’s metalcut- 
ting legions—which takes up the story where the 
old O. W. Boston Bibliography left off in 1942 
is the result of four years of work contracted by 
the Research Fund to The John Crerar Library in 
Chicago. A staff of experts at Crerar reviewed 
more than 18,000 books, papers, pamphlets and 
articles, and from this mass of material prepared 
5593 abstracts of original contributions to the art 
and science of metalcutting. The abstracts include 
“see also” references for duplicate works. Also in 
the bibliography are a 162-page subject index and 
a 19-page author index. 

The bibliography, available at $20 a copy. is 
the Research Fund’s first venture into hard-cover 
volumes. It represents just one phase of the fund’s 
long-range metalcutting project: an “Evaluation of 
Metalcutting Literature” and a machinability test- 
ing project have already been completed. 

The task was supervised by the Research Fund’s 
special Metalcutting Project Committee. headed bv 
David N. Smith. chief development engineer. Jones 
& Lamson Machine Co.. Springfield, Vt. Other 
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members of the committee include E. M. Barber, 
resident supervisor, Texaco, Inc.; F. J. Daasch, 
chief machinability engineer, Rock Island Arsenal 
Laboratory; Hans Ernst, University of Cincinnati 
professor; E. L. Fowler, Research Div., Interna- 
tional Nickel Co.; W. W. Gilbert, manager of ma- 
chining development service, General Electric; 
Charles H. Good, plant manager, Micrometrical 
Development Corp.; E. J. Kaiser, vice president- 
manufacturing, Giddings & Lewis Machine Tool 
Co.: W. B. Kennedy. chief of the experimental 
machining branch, Rodman Laboratory, Watertown 
\rsenal; W. F. Klein, manufacturing research, Ford 
Motor Co.; W. T. Lankford, chief research engi- 
S. Steel Corp.; Daniel J. Martin. vice 
president-engineering, Hughes Tool Co.; M. Eugene 
Merchant, director of physical research. The Cin- 
cinnati Milling Machine Co.; John W. Molinar. 
general sales manager, Union Twist Drill Co.: 


neer, U. 


Carl J. Oxford, Sr., vice president-engineering. 
National Twist Drill & Tool Co.; George A. Rob- 
erts, vice president-technology, Vanadium-Alloys 
Steel Co.; A. O. Schaefer, president, Pencoyd Steel 
& Forge Corp.; F. Forrest Stretmater, chief metal- 
lurgical engineer, Reynolds Metals Co.; Earle C. 
Smith, director of research, Republic Steel Corp.;: 
J. T. Welch, vice president-sales, Sheffield Corp. 

A critical review of the Metalcutting Bibliography 
will be found in the “Engineering Bookshelf” de- 
partment of this issue, Page 214. 





of Research 


A NONPROFIT ORGANIZATION such as ASTME is 
particularly well-suited to assume a commanding 
role in research, Windsor chapter was told by 
Society Research Director Leslie S. Fletcher. 

Because of the prohibitive expense of facilities 
and top talent, Fletcher said, research is increas- 
ingly becoming a cooperative venture. It is in 
reasingly necessary that organizations with no ax 
to grind furnish inspiration and leadership. 

Societies such as ASTME should become the 
catalysts in cooperative research programs, Flet- 
cher indicated. 

He defined basic or applied basic research as 
the “probe for new knowledge without any im- 
mediate need for that knowledge.” as opposed to 
developmental research which is the search for new 
knowledge needed to solve a known problem. 

In his analysis of the multibillion-dollar research 
business in America, Fletcher told Chapter 55: 

“It is in cooperative research. where we want 
everyone to win and no one to receive special con- 
sideration or unfair advantage, that the leadership 
of a professional society can be the deciding fac- 
tor in the success—or failure—of research projects. 
This is adequate justification for ASTME to ac- 
tively take part in research. It is more than that 

it is a mandate.” 

Fletcher’s address. entitled “Research for Prog- 
ress Unlimited.” explored the roles of various or- 
ganizations that perform or sponsor research. He 
said this tremendous nationwide search for new 
knowledge is being carried on by universities, re- 
search institutes, government, industry, private lab- 
oratories, societies and trade organizations, and 
almost a thing of the past—a few individuals. Aside 
from a handful of exceptions among the very larg- 
est companies, such as GE, Westinghouse. GM. 
Ford. du Pont. U. S. Steel and Standard Oil. in- 
dustrv does relatively little basic research. The 
number of societies and trade groups in _ basic 
research is surprisingly large, Fletcher said, and 
ASTME is one of the leaders. 

He listed additional reasons why research merits 
Society backing: it maintains and elevates the pro- 
fessional prestige of the Society; it furthers the 
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self-help or self-education aim of ASTME by pro- 
viding advanced knowledge for continued profes- 
sional development of already professional men; 
and it benefits industry by providing new and non- 
proprietary knowledge that industry would be reluc- 
tant to spend its stockholders’ dollars on. 

The Society’s Research Fund Committee, which 
has developed a notable project history in such 
fields as metalcutting, metal stamping, metallic 
borides, plastics for tooling and cutting fluids, 
abides by certain ethical restrictions in all its pro- 
grams, Fletcher pointed out. A project must in- 
volve research basic in nature while having prac- 
tical objectives: it must not be in competition with 
industry or with other organizations; and, finally, 
the results of the research must be made fully and 


promptly available to all interested parties. 


Moral Obligation on Industry’s Part 


Fletcher contended that there’s a sort of moral 
obligation on the part of industry to support co- 
operative basic research. “Since all will benefit. 
all should share the cost.” he asserted. 

To date, 29 research reports resulting from So- 
ciety-sponsored projects are helping to fill critical 
gaps in this country’s technology. These reports 
are available from ASTME Headquarters. 

The National Science Foundation, in a recent 
report on R & D expenditures in nonprofit institu- 
tions, praised the initiative of professional and 
technical societies in certain neglected fields of re- 
search. Further. the Foundation said, scientific in- 
vestigators in all fields are linked by their mem- 
bership in societies which facilitate the interchange 
of information through publications, annual meet- 
ings and conferences. 

Of 131 professional and technical societies sur- 
veyed by the National Science Foundation. 49 re- 
ported activity in research. Of the 49 societies, 16 
supported research within their own institutions: 
27 backed research by means of grants or con- 
tracts: and 6 supported work both within and 
outside their organizations. The annual research 
expenditures of this nonprofit group totaled $6.7 


million. of which 55 percent was basic research. 
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George T. Morris 


Ray H. Morris & Co. has announced the appoint- 
ment of Georce T. Morris, Philadelphia chapter, 
as vice president. Morris, who has had 17 years’ 
experience as a sales and field engineer, will as- 
sist the president—his father—in the general ad- 
ministration of the organization and the further- 
ing of sales and service activities. The senior Mor- 
ris is a past national president of ASTME and a 
member of Hartford chapter. 

EK. W. Kats, Pittsburgh, has been named man- 
ager of market development for Vanadium-Alloys 
Steel Co. Kalb brings to his position a 23-year back- 
ground of steel marketing experience. His new 
duties will be concerned with the promotion of 
new steel grades and development of new markets. 

Francis E. GruBer, past chairman of Twin Cities 
chapter and a former vice president of Brown & 
Bigelow, has been appointed chief engineer for 
Northwest Plastics Inc. of St. Paul. Gruber joined 


Brown & Bigelow in 1933 and was made vice presi- 


positions wanted 


CAPABLE ESTABLISHED SALES ENGINEERING 
firm with design and manufacturing background, 
now selling electronic, pneumatic and mechanical 
gages, conventional gages, production and cutting 
tools in New York-New Jersey area, desires addi- 
tional product lines. Prefer exclusive arrangement 
with established manufacturers. Stocking facilities. 
Write to Classified Ads, Dept. 189, 10700 Puritan 
Ave., Detroit 38, Mich. 


METAL STAMPING SALES—Well-known executive 
offering millions of dollars of sales, metal stamp- 
ing, tools, dies and assembled products is open 
for proposition. Principals only. Write to Classi- 
fied Ads, Dept. 190, 10700 Puritan Ave., Detroit 
38, Mich. 


positions available 


FIELD SERVICE ENCINEER—with extensive cut- 
ting tool experience and acceptance in metal fab- 
ricating industry, by a well-established Pennsylvania 
manufacturer of taps, dies, reamers, end mills and 
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dent in 1946 after a number of years of supervis- 
ing engineering and installation projects. 

R. A. LEHNER, vice president and general man- 
ager of Joy Mfg. Co.’s Coal Machinery Div., has 
also assumed responsibilities of works manager at 
the company’s plants in Franklin, Pa. . . . Formerly 
an abrasive engineer with Norton Co. in Chicago, 
Pau H. Cartson, Milwaukee, has been reassigned 
to the Los Angeles area Apex Broach Co. has 
appointed Don Pastuta, Hartford, and GorDON 
Power, Tri Cities, as sales representatives in their 
home areas. ... W. F. & John Barnes Co., machine 
tool builder of Rockford, Ill., has disposed of 
its interests to WiLLiAM W. BarTOoN and Brucr 
G. MILLER, a member of Rockford chapter, who 
assumes the office of president. RAPHAEL AMBROSE, 
Epwin WALKER and S. ArtHuR GetTs, all mem- 
bers of Rockford chapter, will remain with the 
company as sales manager, chief engineer and 
superintendent. 


milling cutters. Excellent compensation and future. 
Reply in confidence to Classified Ads, Dept. 191, 
10700 Puritan Ave., Detroit 38, Mich. 


INSTRUCTORS IN TOOL DESIGN AND MACHINE 
DESIGN—with ME or IE background. Two-year 
MSA-accredited college of State University of New 
York. Excellent opportunities for professional de- 
velopment; new, growing campus. B.S. required. 
Master’s degree and/or teaching experience de- 
sirable. Starting salaries to $7500 depending on 
experience, background, etc. Write full details to 
Mr. Benjamin Davis, Head, Mechanical Dept., Mo- 
hawk Valley Technical Institute, Utica, N. Y. 


SUPERINTENDENT (Die Cast Operation) —Experi- 
enced man to assume responsibility for the estab- 
lishment and operation of a complete die-casting 
facility in our new projector plant. Extensive ex- 
perience in all phases of die casting essential. 
Background in processing, tool and die design and 
other engineering sciences will further qualify ap- 
plicant. Reply by letter to employment manager, 
stating age, education, experience and salary re- 
quirements. Argus Cameras, 405-4th St., Ann Ar- 
bor, Mich. Arthur Parker, Jr. Employment Man- 
ager. 





Directory Coming 


Mar H WINDS this year will be blowing a mighty 
important package to ASTME members. The 1961 
Directory of Suppliers—formerly the Suppliers 
Directory published in the June 15 issue of TH 
TooL AND MANUFACTURING ENGINEER—will make 
its debut on March 15, the new publication date of 
the magazine’s 13th or bonus issue. 

The revised name—Directory of Suppliers 
clarifies the scope of the publication. It is a listing 
of suppliers that is used by men in all phases of the 
metalworking industry, not a directory put out 
specifically for suppliers. 

The new, and fast-approaching, publication date 
of the Directory has made some audible changes 
here at Headquarters. Quiet and tranquil since 
June 15, the directory office suddenly began rum- 
bling last September. Directory Editor Daniel 
Dallas and his assistant Nancy Warren were pre- 
paring forms to be mailed to thousands of com- 
panies. These forms, sent out in October, enable 
a manufacturer to list for directory publication the 
products he manufactures for sale and the local 
sales offices that handle these products. 

Now, as material rolls in from all over the na- 
tion, directory office activity is at the booming stage. 
But despite the complexity of the project, things 
are running smoothly because of staff experience 
gained in compiling two previous directories and 


the help of IBM in processing forms. 


No Change in Service 


Although the name and publication date will be 
changed next year, the basic facts about the direc- 
tory will remain unaltered: it is a complete infor- 
mation service on products, listing manufacturers 
and their sales offices: it is a valuable service to 
ASTME members and to industry. 

The 1961 directory will be immediately recog- 
nized by the familiar color-coded sections—blue 
for Products, yellow for Manufacturers and pink 
for Sales Offices. The listing of products will cover, 
as completely as possible, everything needed for 
efficient production. Both the products and manu- 
facturers sections will be thoroughly cross-indexed. 
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According to the directory editor, the manufacturers 
section will be expanded. 

The convenient step-by-step procedure for using 
the directory, already familiar to thousands, will 
be the same as in the June 15 issue. The content 
will be all new and original material direct from 
the manufacturer. 

The value of this publication is evident not only 
in the service it provides, but in the reactions of 
those who use it and list their products in it. 
Here’s a sampling of the present directory’s ex- 
tensive compliment file: “. . . this Suppliers Direc- 
tory is a wonderful idea . . . thanks for getting us 
started in your excellent cross-reference setup, 
both on product listings and main and division 
office locations . . . thank you again for this service 
of having our products and sales offices listed as 
ready reference so that many thousands of capable 
tool engineers throughout the world can make use 
of this service . . . thanks for your extra attention 
to a small company such as ourselves because most 
listings usually shuffle over us in favor of big 
names.” 

And from a real cool engineer came, “We think 
the Directory is a gasser.” This, in more familiar 
English, means the gentleman was pleased with his 
directory. 

Anxious to further increase the value of the 
directory, the staff is using every effort to make 
the list of manufacturers more complete. Unfor- 
tunately, the enormity of the directory operation 
causes some companies to be overlooked. Regret- 
tably, these oversights can pertain to companies in 
which some employees are ASTME members. In 
such a case, the editors would greatly appreciate 
the members’ help in correcting the situation. 

If a member notices that his company is not 
listed in the 1960 directory, he should send the 
following information to the Directory Editor at 
Society Headquarters: the name and address of 
the company, the name and title of the person to 
contact for official information, and the names of 
the products manufactured for sale of the type 
specified by tool and manufacturing engineers. 
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Los Angeles: 


Host with the Most 


Wi N uPwaRDS of 10,000 people descend on Los 
Angeles this month for ASTME’s Western Engineer- 
ing Conference and Exhibit, there'll be method in 
their madness. 

Perhaps some of them will go to L. A. because 
they want to see the porpoises cavort at Marineland, 
or other things cavort at other places. Some may go 
to see Hollywood, or Disneyland, or Knott’s Berry 
Farm, or the freeways. A few may even go because 
they want to savor the bracing air of a metropolis 
where low-flying angels wear gas masks. . . . 

But all of them will have one madness in common 

an interest in manufacturing methods. To this 
end, come Nov. 14 to 18, they will have an oppor- 
tunity to attend eleven technical sessions, ten plant 
tours, several special-interest events, untold bull 
sessions, the Semiannual Meeting of the national 
directors of the sponsoring Society, and a $5-mil- 
lion tool show at the gleaming, dollar-shaped Me- 
morial Sports Arena. In addition, for those with 
the inclination and certain physical prerequisites. 
there’s a wholesome round of ladies activities rang- 
ing from tea (in the Ambassador Hotel, Monday 
afternoon) to symmetry (fashion show at Bullock’s 
Wilshire, Tuesday). 

A complete schedule of Los Angeles events, by 
day and hour, starts overleaf. 


The Tool Show 


Three or four miles out the Harbor Freeway 
from downtown is the Sports Arena. 

Ranged row on row there will be 2000 products, 
many of them new and all of them expressive of 
the world of tomorrow that the tool and manufac- 
turing industry is shaping today. Although the 
1960 ASTME Western Tool Show is regionally la- 
beled, the 200 exhibitors will come from every part 
of the country and every branch of the industry. 

The selection of this year’s theme, “America’s 
Success Through Manufacturing Efficiency,” came 
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easy for the Los Angeles Host Committee. It not 
only fit the initials of the sponsoring Society, but 
it was most fitting for a western show, said Host 
Committee Chairman Rudolph Regen. Nowhere is 
success more evident than in the booming West, 
and nowhere is efficiency better exemplified than 
in the highly geared industries of the Los Angeles 
metropolitan area. 

Statistics in the West. like the scenery. are apt to 
be spectacular. Indicative of the region’s growing 
importance in the tool and manufacturing industry, 
for example, is the rise in the number of metalwork- 
ing employees from 710,492 in 1954 to 879,822 in 
the last census. Another yardstick of progress—the 
“value added” by manufacturing, meaning the value 
of products less some manufacturing costs—shows 
a $2.9-billion climb during the same period to a 
grand total of $8.5 billion. At last count there were 
30,037 metalworking plants in the 13-state western 
area including Alaska and Hawaii. 

Los Angeles has taken the national lead in the 
number of machine shops employing more than 20 
men. It is second only to Chicago in large screw 
machine products plants. During 1959, manufac- 
turing employment in the Los Angeles area averaged 
769.800, double the average of a decade before. Met- 
ropolitan Los Angeles accounted for 19 percent of 
the net gain in manufacturing employment in the 
whole nation during the last decade, making it the 
fastest growing industrial area. 

“Western industry has made an unequaled con- 
tribution to our success in the missile, aircraft and 
electronics fields,” declared Harry E. Conrad, exec- 
utive secretary of ASTME. “The new methods. 
techniques and equipment devised by space-minded 
Western engineers have been adapted to other in- 
dustries to provide consumers with new and revo- 
lutionary products to raise our high standard of 
living even higher.” 

The Society’s Western Tool Shows, held previ- 


149 





e 


Walter Kassebohm 
Public Affairs Forum Moderator 


ously in 1955 and 1958, have paralleled this expan- 
sion. The 1960 version is moving into the new 
Sports Arena because it has outgrown the confines 
of the previous Tool Show site, the Shrine Audi- 
torium. 

Opening the five-day show will be the California 
Day Luncheon, a tribute to local industry, on Mon- 
day, Nov. 14. The keynote speaker will be Maj. 
Gen. Osmond J. Ritland, commander of the Air 
Force Ballistic Missile Division at Los Angeles: 


The Technical Program 


Complementing the productivity ideas on display 
at the Sports Arena will be 23 technical papers pre- 
sented during a variety of sessions at the conference 
headquarters hotel, the Ambassador. 

Starting Monday with a three-paper session on 
“Ceramic Cutting Tools Updated,” the technical pro- 
gram will cover such topics as carbide tools, chem- 
ical milling, servomechanism controls, numerical 
control retrofit of machine tools, precision barrel 
finishing, electroforming and plasmarc coating. Two 
“Techtours,” integrating papers with applicable 
plant demonstrations, will be held on powder met- 
allurgy and small-shop numerical control. Prereg- 
istration is necessary for the Techtours. 

Ten tours of interesting plants and installations 
in the area have been arranged by the Host Com- 
mittee. Round-trip transportation is $1.75 per tour, 
and tickets may be bought at the point of departure. 

Details of all the tours and technical sessions will 
be found in the following pages of the “Daily Sched- 
ule of Events.” 


Public Affairs Program 


Of special interest to civic-minded convention 
visitors will be a “Public Affairs Forum on the 


Race for Manufacturing Supremacy,” to be held 
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luesday, Nov. 15, in the chemistry-geology building 
at UCLA (University of California at Los Angeles). 


Four men who have witnessed Communist industry 


in action will attempt to evaluate manufacturing 
progress behind the iron curtain. 

Cosponsored by ASTME and UCLA, the forum 
will be moderated by Walter Kassebohm, executive 
vice president and general manager of Marchant 
Calculators, Oakland, Calif., and a member of 
ASTME’s National Exposition Committee. 

After the forum, participants will tour the uni- 
versity s $5-million data processing center, nuclear 


training reactor and cyclotron site. 


Meeting of the Membership 


Of prime importance to the nearly 4000 members 
of the dozen ASTME chapters in California, as well 
as to the 36,000 other members in the ‘rest of the 
Society’s chapters, is the Semiannual Meeting. All 
members are welcome to attend the 9 am to 5 pm 
sessions of the National Board of Directors, sched- 
uled for Wednesday and Thursday. Nov. 16 and 17. 
in the Embassy Room of the Ambassador Hotel. 

The Semiannual Meeting dinner dance at the Am- 
bassador will climax the week-long activities on 
Thursday evening, Nov. 16. 

\ post-convention family tour of Palm Springs, 
California’s desert playground, has been arranged 
for Saturday, Nov. 19, 








Four Los Angeles conference planners posed outside 
a San Francisco meeting place during a recent Cali- 
fornia Council workshop. Seated are William Forbes, 
Santa Clara Valley chapter, and Rudolph Regen, Los 
Angeles Host Committee chairman; standing are L. 
Dean Roulund, Golden Gate chapter, and Art Dzi- 
gorski, Sacramento. 
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1960 ASTME Western Engineering Conference and Exhibit 


When: 
Monday, Nov. 14 through Friday, Nov. 18. 


Where: 


Tool Show: Los Angeles Sports Arena 
Technical Sessions: Ambassador Hotel, 3400 Wilshire Blvd. 
Annual Meeting and Special Events: Ambassador Hotel 


Tool Show Hours: 


Monday through Wednesday, 1 pm—10 pm 
Thursday and Friday, 9 am—5 pm 


Registration: 


In addition to registration which will be conducted at the Sports Arena during all hours of the 
exhibit, a registration area and headquarters will be maintained in the main lobby of the Ambas- 
sador Hotel. 


Sunday ; 4:00 pm— 8 pm 
Monday 8:00 am— 4 pm 
Tuesday through Thursday 7:30 am— 4 pm 
Friday 7:30 am—10 am 


General Information: 


e Frequent shuttle service will be provided between the Ambassador Hotel and the Sports 
Arena. 


e An ASTME Center located in the Sports will be available. ASTME supplies and pub- 
Arena will be in operation during all hours lications normally sold during the year, to 
of the exhibit. Complete information and members and nonmembers, will be available 
literature on all phases of Society operation for purchase. 


e A ladies headquarters and lounge will be maintained throughout the conference in the Re- 
gency Room of the Ambassador Hotel. 


e The following services will be available at the exhibit registration area in the Sports Arena: 


Airline Desk—for purchasing tickets and confirm- 
ing reservations on ony airline. 


Checking Facilities—for convenient luggage and 
parcel checking. 


Message Center—for the conference visitor who 
expects to leave and receive personal messages. 
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12 Noon California Day Luncheon 


A Tribute to West Coast Industry 
Where: Concourse, Los Angeles Sports Arena. 
Speaker: Maj Gen. Osmond J. Ritland, Com- 
mander, Air Force Ballistic Missile and Space 
Program, Air Research and Development Com- 
mand. 
Subject: “The Air Force Ballistic Missile and 
Space Program,” with a film on vital aspects of 
recent space developments. Event will launch 


ASTME’s five-day conference and exhibit. 


Tickets: $5.50. 


Exhibits open at Sports Arena 


Patio Party 
(See Ladies’ Activities, Page 156.) 


3-5 pm... . Technical Session: Ceramic Cutting 


Tools Updated 


Rudolph Regen 
Lawrence D. Pomerantz 
John R. Bethune 
James H. Medford 


General Chairman 
Executive Vice Chairman 
Corresponding Secretary 

Financial Secretary 


Alfred T. Rando Coordinator, 

Technical Activities Division 
and Technical Sessions Chairman 
Burton E. Belzer Plant Tours Cochairman 
Ralph Marsden 


Ray Journeay 


Plant Tours Cochairman 
Transportation Chairmar 
Emergency Cochairman 
Emergency Cochairman 


Lincoln Mager 
Henry K. Schierhold 


IMPORTANT—Your conference and ex- 
hibit registration fee ($1 members—$2 non- 
members) also permits you to attend all 
technical sessions. In conjunction with the 
exhibit, 23 papers covering the latest develop- 
ments in metalworking technology will be 
delivered by recognized experts during the 
course of 13 technical sessions. Published 
copies of each presentation are free of charge 


Where: West Venetian Room, Ambassador Hotel. 


Chairman: Fred M. Wells, President and Gen- 
eral Manager, Fred M. Wells, Inc. 


“Physical Properties of Ceramic Tools and Their 
Relationships to Tool Performance” (Paper No. 
303), by William Maxwell Wheildon, Jr., Senior 
Research Engineer, and Allan G. King, Research 
Engineer, Research and Development Dept., Nor- 
ton Co. 


“Aluminum Oxide vs. Carbide—Current and 
Future Applications” (Paper No. 304), by An- 
drew Schreiber, Sales Engineer-Administrator, 
Ceroc Tools, Vibro-Ceramics Div., Gulton Indus- 
tries, Inc. 


“Cutting Tool Comparisons at High Speeds” 
(Paper No. 305), by Dr. Donald R. Kibbey, As- 
sistant Professor, and Harry D. Moore, Professor, 
Dept. of Industrial Engineering, The Ohio State 
University. 


10 pm.......Exhibits close at Sports Arena 


Los Angeles Host Committee 

Lawrence D. Pomerantz Coordinator, 
Supplementary Activities Division 

Harold Hammer Reception Chairman 
Robert A. Edgcomb 
Frank A. Gonzales 
Ralph Chrissie 
Barbara Journeay 
Jessie Vance 


Publicity Cochairman 
Publicity Cochairman 
Tickets Chairman 

Ladies Activities Cochairman 
Ladies Activities Cochairman 


John H. Stansbury 
James R. Matthew 


Host Committee Consultant 
Chairman, 
National Program Committee 


Registration Fees 


to those attending the technical sessions. 
The special registration fee for techtours in- 
cludes the conference and exhibit fee: 


NUMERICAL CONTROL TECHTOUR 
$4.40 members $6.50 nonmembers 


POWDER METALLURGY TECHTOUR 
$3 members $4 nonmembers 
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8 am Plant Tour: AiResearch Mfg. Co. 


(See Page 157.) 


9 am... .Techtour No. 1: Numerical Control 


Where: West Venetian Room, Ambassador Hotel. 


(Note—Attendance limited to preregistrants. This 
is a multipart program of paper presentations; tours 
through Micro-Path, Inc.; Mechanical Specialties; 
Tools, Inc.; and a discussion period where all 
questions will be answered. Registration fees: $5.50 
for members, $6.50 for nonmembers. Fees include 
all Techtour papers, distributed at the first session, 
a badge admitting registrant to the other technical 
sessions and exhibits at the Sports Arena, luncheon 
and round-trip bus transportation between the Am- 
bassador Hotel and the three plants to be visited.) 


Session A: 9 am (AIl sessions in West Venetian 
Room ) 


Chairman: Arthur F. Eskelin, Senior Research 
Engineer, Norair Div., Northrop Corp. 


“Computer Programmed Machines in the Small 
Shop” (Paper No. 309), by Paul F. Fischer, 
Engineering Manager, Micro-Path, Inc. 


“Tape-Controlled Turret Drilling: The Easy Way 
to Profits” (Paper No. 310), by Joseph L. Burg, 
Vice President of Sales and Engineering, Burg 
Tool and Mfg. Co., Inc. 


“Use of Computers by Small Companies”: (Paper 
No. 311), by G. A. Wesley, Sales Engineer, Ben- 
dix Computer Div., Western Regional Staff, Bendix 
Aviation ( orp. 


Session B: 11 am 


Enroute to the plants to be toured, buses will 
stop for luncheon. Micro-Path, Inc., manufac- 
turers of electronic systems of magnetic tape 
control for machine tools, will be visited. One of 
the high points will be their system of point-to- 
point and continuous path positioning control. At 
Mechanical Specialties, additional numerically 
controlled machines will be seen in operation. 
This company specializes in precision machining 
of complex parts, tooling, special machines and 
ground support equipment. At Tools, Inc., special- 
ists in tools, dies, jigs and fixtures and jig grind- 
ing, visitors will see one of the finest jig bore 
facilities in the west, utilizing numerical tape 
control. 


Session C: 4:30 pm 


The morning speakers as well as representatives 
from the plants toured will be on the panel to 
answer all questions. 


9:30 am Technical Session: A Heat 


Treatable Machinable Carbide 
Where: East Venetian Room, Ambassador Hotel. 


Chairman: J. Dickason, Vice President and Gen- 
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eral Manager, Metal Control Laboratories, Inc. 


“Application of Steel-Bonded Carbide Tools for 
Metalworking” (Paper No. 306), by John L. Ellis, 
Vice President, and Stuart Tarkan, Production 
Manager, Sintercast Div., Chromalloy Corp. 


“Physical Properties of Various Steel-Bonded 
Carbides” (Paper No. 314), by Martin Epner, 
Chief Metallurgist, Sintercast Div., Chromalloy 
Corp. 


Exhibits open at Sports Arena 


Plant Tour: Douglas Aircraft Co. 

(See Page 157.) 

1:30 pm Technical Session: Metalcutting 
Breakthrough 


Where: East Venetian Room, Ambassador Hotel. 


“Researches in Elevated Tenperature Machining 
of High Strength Materials” (Paper No. 307), 
by William Pentland, Assistant Professor of 
Mechanical Engineering, Sibley School of Mech- 
anical Engineering, Cornell University; Jens Len- 
nart Wennberg, Senior Research Engineer, and 
Clarence L. Mehl, Senior Research Engineer, 
Physical Research Dept., The Cincinnati Milling 
Machine Co. 


“Relative Effect of Dry Cutting, Mist Cooling, and 
Flood Cooling on Nine Machinability Factors” 
(Paper No. 308), by Dr. Dimitri Kececioglu, As- 
sistant to the Director of Mechanical Engineering, 
Industries Group, Allis-Chalmers Mfg. Co.; and 
Arthur Sorensen, Jr., Research Engineer, AC 
Spark Plug Div., General Motors Corp. 

1:30 pm Glitter Gazing Tour 

(See Ladies’ Activities, Page 156.) 


Public Affairs Forum 


The Race for Manufacturing Supremacy—An 


Evaluation of Communist Manufacturing 


Where: Conference Room, Chemistry-Geology 
Bldg., UCLA Campus. 


Moderator: Walter Kassebohm, executive vice 
president, Marchant Calculator Co. 


Panel: Nevin L. Bean, Staff Engineer, Ford 
Motor Co.; Robert Kudlich, Directer of 
Computer Research and Development, 
AC Spark Plug Div., General Motors 
Corp.; Henry Noebels, Manager, Ap- 
plication Engineering, Scientific and 
Process Instrument Div., Beckman In- 
struments, Inc.; Edward E. Tuttle, Ex- 
ecutive Vice President, Essick Mfg. Co. 


Exhibits close at Sports Arena 


153 





8 am... Plant Tour: North American 
Aviation, Ine. 


(See Page 157.) 


.Board of Directors 
Semiannual Meeting 


9 am-5 pm 


Where: Embassy Room, Ambassador Hotel. 


All members welcome to attend. 


9 am... .Techtour No. 2: Powder Metallurgy 


Where: West Venetian Room, Ambassador Hotel 


(Note—Attendance limited to preregistrants. This 
is a three-part program cosponsored by the Metal 
Powder Industries Federation. Registration fees: 
$3 for members, $4 for nonmembers. Fees include 
all techtour papers, distributed at the first session, 
a badge admitting registrants to the other technical 
sessions and exhibits at the Sports Arena and round 
trip bus transportation between the Ambassador 


Hotel and Kwikset Locks 


Session A: 9 am (AIl sessions in West Venetian 
Room 


Chairman: Louie Boer, Senior Manufacturing 
Engineer, Borg Warner Controls Div., Borg War- 
ner Corp. 


“The Outlook for Powder Metallurgy” (Paper 
No. 322) by Kempton H. Roll, Executive Secre- 
tary, Metal Powder Industries Federation. 


“Panel Discussion of Metal Powder Applications: 
(Paper No. 323), by Richard H. Khuen, General 
Manager, ASCO Sintering Corp.; Don M. Paul- 
lin, Pacific Sintered Metals Co.; Eugene Andre- 
otti, Superintendent, Powdered Metals Dept.. 
Kwikset Div., The American Hardware Corp.; and 
Ray B. Anderson, Jr., President, Ceromet, Inc. 


Session B: 1 pm 


This is a guided tour through the powder metal- 
lurgy production facilities of Kwikset Locks, Inc. 
This company, employing over 400 people, is rec- 
ognized as a leader in the manufacturing of resi- 
dential locksets. 


Session C: 4 pm 


The morning speakers will be on the panel to 
inswer all questions. 


9:30 am.. Technical Session: Missiles 
and Metals 
Where: East Venetian Room, Ambassador Hotel. 


“Falcon Ground Support Equipment Systems Test 
Concepts” (Paper No. 325), by Gordon E. Mathi- 
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son, Assistant to the Department Manager, Support 
Equipment Dept., Engineering Div., Hughes Air 
craft Co. 

“Impact Extrusion: Is It Reaching Maturity?’ 
(Paper No. 318), by Mark A. Ziegler, Staff Impact 


Project Engineer, Aluminum Company of America 
Exhibits open at Sports Arena 


Plant Tour: MeCulloch Corp. 


(See Page 157.) 


5 errr Ser Sunshine and Flowers 


(See Ladies’ Activities, Page 156.) 


1:30 pm 
What's New in High Energy Rate Processes 


Technical Session: 


Where: East Venetian Room, Ambassador Hotel 


Chairman: Dr. Louis Zernow, Aerojet-General. 
“High Energy Forming—New Manufacturing 
Techniques” (Paper No. 319), by Floyd Cox 
Manager, Manufacturing Research and Develop- 
ment, Ryan Aeronautical Co. 

“Newest High Energy Rate Processes” (Paper 
No. 320), by Fred A. Monahan, Manager, Applied 
Manufacturing Research and Process Develop 
ment, Convair, a Division of General Dynamics 
Corp. 


10 Exhibits close at Sports Arena 
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8 am... .Plant Tour: Crown Zellerbach Corp. 


(See Page 157.) 


Board of Directors 
Semiannual Meeting 


9 am-5 pm 


Where: Embassy Room, Ambassador Hotel. 


All members welcome to attend. 
Exhibits open at Sports Arena 


am Technical Session: 
Producibility—Problems and Solutions 


Where: East Venetian Room, Ambassador Hotel. 


Chairman: W. S. Fletcher, Vice President, Fletch- 
er Aircraft Co. 


“Chemical Milling—Solution to Producibility 


Problems in Temperature Resistant Air Frame 
Structures” (Paper No. 315), by Lew B. Stearns, 
Project Manager, United States Chemical Milling 
Corp. 


“Designing Producible Air Frames from Super 
Alloys” (Paper No. 326), by Raymond G. McCue, 
Design Engineer, Design Producibility Dept., 
North American Aviation, Inc. 


9:30 am.. Technical Session: 
Processes of the Future 


Where: West Venetian Room, Ambassador Hotel. 


Chairman: Richard S. Jensen, President and Gen- 
eral Manager, Metallizing Co. of Los Angeles. 


“Current and Future Uses for Electroforming” 
(Paper No. 321), by Bruce Chandler Jones, Chief 


A. 0. Beckman 
Donald W. Douglas Jr. 
H. Leslie Hoffman 
Es Ve PE 6400 
Carroll R. West . 
Hugh L. Clary .. 
Robert E. Gross . 
Dan A. Kimball 
Charles W. Lee . 
Harold W. Wright 
L. M. K. Boelter 
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Engineer, Allied Research & Engineering Div., 
Lytle Corp. 


“The Plasmare Coating Process” (Paper No. 
316), by Harold V. Mosby, Sales Manager, Flame- 
Plating Dept., Linde Co., Div. of Union Carbide. 


11:45 am Western Bewitchery 


(See Ladies’ Activities, Page 156.) 


| pm. Plant Tour: Long Beach Naval Shipyard 


(See Page 157.) 


(e MeCTPerevEerrrireys 
Precision Barrel Finishing 
Where: West Venetian Room, Ambassador Hotel. 


Chairman: Jack Raskin, Vice President, L. H. 
Sutcher Co., Inc. 


“Techniques of Precision Barrel Finishing” (Pa- 
per No. 317), by Donald A. Mosher, President, 
BMT Mfg. Corp. 


Exhibits close at Sports Arena 


Se ee Semiannual Dinner Party 
All members, visitors and their wives are invited. 
Where: Embassy Room, Ambassador Hotel 


Time: 6:30 pm, Social Hour 
7:30 pm, Dinner 


Entertainment: During social hour—Louise Haines 
and her accordion. Following dinner—Music for 
dancing and a floor show until 1 am. 


Ticket Price: $8.50 (Refreshments optional.) 


Honorary Sponsoring Committee 
of the 1960 ASTME Western Engineering Conference and Exhibit 


....President, Beckman Instruments, Inc 
President, Douglas Aircraft Co., Inc. 

President, Hoffman Electronics Corp 

Chairman of the Board, Norris- Thermador Corp 
...WVice President, Title Insurance and Trust Co. 


President, Clary Corp. 


Chairman of the Board and Chief Executive Officer, Lockheed Aircraft Corp. 


. .President, Aerojet-General Corp 


. .President, Consolidated Western Steel Div. of United States Steel Corp 


. .General Manager, Los Angeles Chamber of Commerce. 


.Dean and Chairman, Engineering Dept., University of California at Los Angeles. 
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.....Plant Tour: Hufford Corp. 
(See Page 157.) 


9 am Exhibits open at Sports Arena 


9 am Technical Session: 
Numerical Control and the Machine Tool 
Where: West Venetian Room, Ambassador Hotel. 
Chairman: J. L. Burg, Vice President and Sales 
Manager, Burg Tool Mfg. Co., Inc. 


“Servomechanism Machine Tool Controls” (Paper 
No. 313), by Dr. Charles K. Taft, Chief Servo 


Engineer, The Warner & Swasey Co. 


“Numerical Control Retrofit of Machine Tools” 
(Paper No. 312), by William B. Johnson, Indus- 
trial Engineer, Rocketdyne, Div. of North Amer- 
ican Aviation, Inc. 


10:30 am 


.. . Exhibits close at Sports Arena 


Registration 


Ladies may register with their husbands at the conference registration area on the lobby floor of the 


Ladies Hospitality Room 


Ambassador Hotel. 


The Regency Room of the Ambassador will serve as a gathering place for the ladies through- 


Patio Party 
2-4 pm, Monday, Nov. 14 


Initial get-acquainted party for the ladies. Tea 
will be served in the Dolphin Court of the 
Ambassador. Tickets complimentary. 


Glitter Gazing Tour 
1:30-4 pm, Tuesday, Nov. 15 


Tour of Hollywood, including the Universal- 
International, Columbia and Disney studios. 


Tickets, $4.25. 


Sunshine and Flowers 
1-4:30 pm, Wednesday, Nov. 16 


Tour of Descanso Gardens—the world’s larg- 
est, with over 100,000 plants. Tickets, $1.25. 


out the conference. 


Western Bewitchery 
11:45 am-2 pm, Tuesday, Nov. 17 


A complete fashion show at Bullock’s Wilshire, 
with dutch treat luncheon. Tickets, compli- 


mentary. 


Haunted Holiday 
10:30 am-2 pm, Friday, Nov. 18 


Knott’s Berry Farm, the famous Gold Rush 
Village and Ghost Town. Luncheon stop in- 
cluded, dutch treat. Tickets, $1.25. 


Desert Delight 
8:30 am-7 pm, Saturday, Nov. 19 


A trip to Palm Springs for the entire family. 
Tickets, including transportation and lunch, $12. 
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Tuesday, Noy. 15 


Tour #1—8 am—AiResearch Mfg. Co. Buses depart 
from and return to the Ambassador. Limit 20 visitors. 
No cameras permitted. One of the world’s largest air 
craft and missile systems manufacturers, AiResearch 
makes about 1000 end products for almost every 
nissile and aircraft produced today 


Tour #2—1 pm—Douglas Aircraft Co. Buses depart 
via Sports Arena) to the Ambassador 
Limit 25 visitors. No cameras permitted. Visitors will 
tour the DC-8 jet liner assembly plant featuring flexible 
production lines. The facility consists of wide bays 


trom and return 


ch make it possible to assembie the swept-wing as 
ne complete unit 


Wednesday, Nov. 16 


Tour #3—8 am—North American Aviation Inc. Buses 
depart from and return to the Ambassador. Limit 80 
visitors. No cameras permitted. Tour will feature the 
manufacturing development program of the first all- 
teel airplane. Visitors will see boring and milling 

merically controlled equipment, quality control, fusion 


and resistance welding 


Tour #4—1 pm—McCulloch Corp. Buses depart from 
ind return (via Sports Arena) to the Ambassador. Limit 
t T world’s largest chain saw manufac- 

é manufactures Scott outboard 

see modern manufacturing facili- 

st operations and stamping opera- 

up to 9 million parts per month. 


Los Angeles convention visitors on Plant Tour #7, 
the Hufferd Div. of the Siegler Corp., will see spin- 
forging of 72-in hemispheres like these shown here. 
The completed missile domes are spun, like clay on 
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Thursday, Nov. 17 


Tour #5—8 am—Crown Zellerbach Corp. Buses de- 
part from and return to the Ambassador. Limit 80 
visitors. The Los Angeles Div. of Crown Zellerbach 
Corp. is a manufacturing and warehousing operation 
serving the Southern California area. It produces toilet 
tissue, towels, napkins, grocery bags and tabulating 
cards. The plant has 348,000 square feet and is situ- 
ated in the new industrial section of Los Angeles 
County recently incorporated as the city of Commerce. 


Tour #6—1 pm—tLong Beach Naval Shipyard. Buses 
depart from and return to the Ambassador. Limit 120 
visitors. No cameras permitted. The yard provides 
ogistic support—including drydocking, overhaul and 
conversion—for all vehicles of the fleet. The newest of 
the Navy’s eleven shipyards, it employs the latest in 
modern equipment and techniques 


Friday, Nov. 18 


Tour #7—8 am—dHufford Div. of Siegler Corp. Buses 
depart from and return (via Sports Arena) to the Am 
bassador. Limit 30 visitors. Tour includes the large 
machine tool division which fabricates stretch presses 
Spin Forge machines and other special equipment de 
signed by Hufford for production and ground support 
ise. You will see stretch-forming, fabrication of elec- 
tronic consoles for the Atlas Silo Launch program, and 
a movie-talk presentation followed by an on-the-job 
view of the 72-inch Hufford spin forge 


Round trip transportation is $1.75 per tour. 


a potter’s wheel, from a 5086 aluminum dish 8 
inches deep. Finished wall thickness is 0.150 in.; 
tolerance is 0.008. The Hufford plant, leading maker 
of stretch forming equipment, is at El Segundo, Calif. 
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PETERBOROUGH, N. H.—Celebrating their com- 
pletion of an intensive one-year course at New 
Hampshire Ball Bearings Technical School are seven 
Monadnock chapter student members (standing left 
to right): Kenneth Stockwell, Robert Morris, Arnold 
Baldwin, Ellen Wentworth, James Wheeler, Robert 
Boudrieau and Donald Daniels. Ellen is the three- 


year-old school’s first coed. Assembled to congratu- 
late the graduates are (seated left to right): Richard 
H. Cherwin, executive vice president of New Hamp- 
shire Ball Bearings Co. and member of Chapter 124; 
Arthur N. Daniels, president of the company; Sidney 
Doyle, director of education; and Donald Sutherland, 
director of personnel. —H. S. Humphrey, Jr. 


Home-Grown Talent Takes the Rostrum in Long Island 


LONG ISLAND—“O Engineer, what does the boss 
require of thee! Only to define the unknown, to 


Speakers of the evening at their own chapter meeting, 
these three members of Chapter 88 proved the effec- 
tiveness of home-grown talent. Left to right are: 
Richard Percy, welding engineer for Grumman Air- 
craft Engineering Corp.; Ira Shur, chief mechanical 
engineer for P. K. D. Electronics, Brooklyn; and 
Lawrence Wittman of Lawrence Wittman & Co., 
Copiague, N. Y. 
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achieve the impossible and to walk humbly with thy 
fellow men.” Paraphrasing words of the Old Testa- 
ment prophet Micah, Ira Shur described to Chapter 
88 the actual everyday requirements faced by the 
engineer. 

Shur and two other speakers, Richard Percy and 
Lawrence Wittman, implemented at the chapter’s 
first meeting of the year a new idea in program 
planning—drawing professional talent from within 
the chapter. The three speakers—all members of the 
Long Island group—left no doubt about the talent 
potential right in a chapter’s own back yard. 

Discussing “The Creative Process in Engineer- 
ing,” Shur, who is chief mechanical engineer for 
P. R. D. Electronics in Brooklyn, described the vari- 
ous stages in the creation of a product, starting with 
the original idea and going through to final produc- 
tion. “The greatest achievement of an engineer,” he 
said, “is worthless to society (and this must be our 
yardstick of value) if it cannot be implemented. 
That is, it must be deliverable by him in some intel- 
ligible and useful form to the community of which 
he is a member.” 

“Man’s primary basis for supremacy among the 
animals,” he continued, “is his ability to think. This 
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ability to think, if it is not nurtured, properly di- 
rected and given the impetus to expand, is as use- 
less as perfect vision in pitch darkness. It should, 
therefore, be an essential requisite of technical edu- 
cation that proper recognition be given to the attain- 
ment of this goal.” 

Shur went on to discuss the typical design prob- 
lems brought to today’s engineer. Given the prob- 
lems, the engineer begins a creative process that 
may be divided into four phases: conception, prac- 
ticalization, redesign to achieve esthetic satisfac- 
tion, and production. The end result is “an efficient, 
economical, salesworthy and profitable product.” 

Percy, who is welding engineer for Grumman Air- 
craft Engineering Corp., presented “A Historical 
Record of Steel Honeycomb Brazing.” “Two years 
ago,” he began, “the B-70 bomber program touched 
off the greatest manufacturing research and develop- 
ment program this country has ever seen. The reason 
for this mad scramble was the projected 20,000 sq ft 
of skin area on the giant plane, all of which was to 
be constructed of brazed honeycomb panels.” 

He then told how all the manufacturers in the 
country who were acquainted with this brazing 
process could not at that time produce even 10,000 
sq ft of brazed honeycomb flat panel within a year. 
Subcontractors for the job agreed that separate 
braze furnaces would be required for each part 
number of the panel. Costs started to soar. Finally 
subcontracts were recalled and the B-70 was dead. 

“And yet,” Percy said, “what an airliner it would 
be—New York to Los Angeles in an hour and a half 

and you could even put nuclear propulsion into it. 
It has plenty of stretch. Suddenly it was alive, this 
time with the General Accounting Office at the reins 
as it is today. .. . It is with this background that 
steel honeycomb brazing has been developing.” 

The balance of Percy’s talk dealt with the types 
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of brazing furnaces now being developed to help the 
B-70 program as well as future designs that will be 
coming off the drawing boards. 

“The Role of ASTME in Plastics Manufacturing” 
was discussed by Wittman, a plastics manufacturer 
and chairman of Chapter 88’s plastics section. He 
reported on the plastics section’s initial program, 
a series of educational lectures for people in industry 
who work with or are interested in plastics, for 
teachers who desire to extend the scope of their tech- 
nical knowledge and for interested students. Sub- 
jects of the lectures range from An Introduction to 
Plastics to Plastics as Engineering Materials. The 
sessions feature guest speakers whose presentations 
include sound films, slides, sample materials and 
actual working demonstrations. 

At this meeting Chapter 88 elected John Miller 
treasurer. He replaces Nat Crimi who, for business 
reasons, was forced to resign. Don Spetta will take 
over Miller’s former duties as secretary. 


—Henry MacDonald 


Chapter 134 Sponsors Winning Junior Achievement Company 


Holding the second-place trophy for Junior Achieve- 
ment company of the year is James Marcero, presi- 
dent of the winning company, which was sponsored 
by Chapter 134. Lou Bogden (left) and Carl Mourn- 


ing were advisers for Marcero’s company. 
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LORAIN COUNTY — Working with the leaders of 
tomorrow in their community has given members 
of Chapter 134 plenty of reason to be proud. 

It all started last fall when the chapter decided 
to sponsor a Junior Achievement company. They 
were the first organization in the Lorain County 
area to undertake such a project. Now the ASTME- 
sponsored company has come through with flying 
colors to receive the trophy for the second-best 
Junior Achievement company of the year. 

Named Asterjacs, the company was composed of 
19 high school juniors and seniors. The group sold 
stock to organize the company, purchased material, 
produced a product and sold the product to the 
public. After liquidation, the company paid each 
stockholder the full purchase price of his stock plus 
a 10 percent dividend—and still made $75 profit. 

James Marcero, president of Asterjacs Co., won 
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two $100 scholarships on the basis of his salesman- 
ship and received a pin and certificate for being one 
of the two best executives of the year. 

Chapter members who served as advisers for the 
trophy-taking company were: Warren Sturtevant, 
Lou Bogden and Carl Mourning. —Carl Mourning 


Chapter 71 Tours Pump Plant 


CEDAR RAPIDS—Chapter 71 members recently 
toured the Viking Pump Co. in Cedar Falls, lowa. 
The originator of the “gear-within-a-gear” rotary 
pump, Viking has developed a complete line of 
rotary pumps, ranging in capacity from 14 to 1050 
gallons per minute. Among other types, members 
saw the self-priming positive displacement pump that 
is used by various industries from foods to crude oil. 

The group toured the buildings used for the vari- 
ous machinery operations of the pump and, in addi- 
tion, Viking’s gray iron foundry, alloy foundry and 
research laboratory. 


Oak Ridge Member Dies 
OAK RIDGE, Tenn.—William L. Blackford, super- 


visor of the Union Carbide Nuclear Co. in Oak 
Ridge, died recently. He was a member of Knoxville- 
Oak Ridge Chapter 107. 


WINDSOR, Ont.— 

Chairman F. D. Rail 

(left) of Windsor Chap- 

ter 55 has resigned his 

chapter post for the 

balance of the 1960-61 

term following a new 

appointment with the 

Ford Motor Co. in Aus- 

tralia. Rail will be in 

Australia in time to offi- 

ciate at the chartering 

of that country’s third 

, ASTME chapter, at Ad- 

elaide, on Nov. 11. First Vice Chairman R. Smith 

will assume the chairmanship of Windsor chapter for 
the rest of the year. 


Conrad Represents Society 
At ASM’s Dedication 


CLEVELAND—The new national headquarters 
building of the American Society for Metals, a 
modernistic crescent of offices under a spectacular 
geodesic dome of aluminum, was formally dedicated 
in ceremonies at suburban Metals Park on Sept. 14. 
Dr. Clyde Williams, former president of Battelle 
Memorial Institute, gave the dedication address. 
Representing ASTME at the day-long ceremonies 
was Executive Secretary Harry E. Conrad. ASM’s 
managing director is Allan Ray Putnam, formerly 
Conrad’s assistant at ASTME’s Detroit headquarters. 


Educator-Engineer Tells of Safety in Die Design 


Approximately half of the 
presses in this nation are not guarded with pull- 


INDIANAPOLIS 


backs, sweeps and other safety devices, yet more 
accidents occur on the guarded presses than on the 


Stanley R. Cope, a past chapter chairman of ASTME, 
who recently spoke to Chapter 37 on die design safe- 
ty, displays a metal stamping produced by a die. 
Watching attentively are (left to right) Clarence 
Myers, Indianapolis program chairman; Arthur Love, 
manufacturing engineer at Progress Tool & Engr. 
Co.; and Stanley Moore, Cope’s assistant. 
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unguarded. With this amazing statistic Stanley R. 
Cope impressed upon his Indianapolis chapter audi- 
ence the importance of his theme, “Safety in Die De- 
sign.” 

Cope, who spoke at a recent meeting of Chapter 
37, is the originator of the Cope System for Train- 
ing Tool Engineers and the founder of the first 
school to offer specialized training in tool and die 
designing. A past chapter chairman of ASTME, he 
is nationally known for his technical writings, lec- 
tures and consulting work in the metalworking in- 
dustries. 

In comparing British and American safety rules 
with regard to stamping plants, Cope noted that 
Britain has added some stringent laws which have 
reduced their accident rate by more than 50 per- 
cent. For example, if a finger or hand loss occurs, 
the British plant involved is closed completely for 
two to four weeks and management is heavily fined. 

The whole die. of course. is dangerous, but Cope 
advocates a three-zone method for checking a de- 
sign for safety. Danger zone No. 1 is the die’s nom- 
inal center area and the actual steels that cut, form 
or work. Danger zone No. 2 is at the left and right- 
hand ends of the stripper plates and pressure pads; 
here, finger and thumb clearance should always exist 
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because the ends of the stamping may be formed up 
or down at these points. Danger zone No. 3 includes 
leader pins, sliding pilots, cam blocks and scrap 
cutters. 

Before closing his talk, Cope pointed out that the 
die designer does not bear all the responsibility for 
promoting safety. The diemaker, by deviating from 
the design, can also cause injuries. 

The same evening Chapter 37 installed six new 


members. —James J. Denney 


“Don’t Machine ’em, Cast ’em!” 
Says Chapter 11 Speaker 

TWIN CITIES 
duction possibilities of Cerrotechnics, O. J. Seeds, 
manager of the Alloy Dept. of Cerro de Pasco Sales 


Describing the scope and cost re- 
£ | 


Corp., gave this advice at a Twin Cities chapter 
technical meeting: “Don’t machine em, cast °em!” 

The raw materials of Cerrotechnics — zinc, lead, 
copper, bismuth, cadmium, selenium, thorium, tel- 
lurium, silver and gold — are produced in the Cerro 
de Pasco mines, said Seeds. In the mining opera- 
tion, zinc, lead and copper are the major products 
and the others are byproducts. 

The alloys of these metals melt at relatively low 
temperatures. For example, the lowest melting mem- 
ber of the family, Cerrolow 117, melts at 117 F; and 
the highest melting member, Cerrocast, has a melt- 
ing range of 281 to 338 F. 

Because of their low melting points and their 
predictable coefficient of expansion upon solidifica- 
tion, Cerro alloys can produce cost reductions in 
many areas of use. Seeds enumerated these as: (1 
Anchoring parts in assemblies, such as bearings, 


bushings and nonmoving parts in machinery; 


(2) making chucks for holding irregularly shaped 
workpieces during machining or for special opera- 
tions like gem cutting; (3) making cores for pat- 
terns such as those in foundry match plates; 
(4) making dies and punches for short runs in 
blanking, piercing and trimming and making form 
blocks for bending, forming and joggling extruded 
shapes, sheet metal and tubing: (5) making molds 
for such purposes as holding and forming fiberglass 
laminates or casting plastics. Ed Gillaspy 


Post Office Bans 
Chapter Bulletin 


LITTLE ROCK, Ark.—Chapter 123’s bulletin 
is a bright idea any way you look at it. 

The Little Rock Post Office thinks the bul- 
letin’s brilliant, glow-in-the-dark red cover is 
literally too bright to handle. Addresses writ- 
ten on it are difficult to read and it hurts the 
postal clerks’ eyes, said a Post Office spokes- 
man. The chapter was instructed that after 
its present supply of covers is used, no more 
of these eye-catchers can be sent via the mail. 

Sentenced by the postal authorities, the 
glowing red bulletin proved to be pretty bril- 
liant publicity for Chapter 123. Cleverly, the 
story was withheld until fall programs began. 
When it was released by chapter members Bill 
Hill, David Finney and Bud Spires, it not only 
made the national news, but appeared in local 
newspapers along with notice of a chapter 
meeting and plant tour. The outcome was the 
signing of six new chapter members and a 
large turnout for both the meeting and the 
tour. 


Reports in Brief... 


Leonard P. Hartung, program chairman of the 


southern Tier Navy League, who took part in the 
Navy's Fleet Ballistic Missile program while on 
active duty, spoke to the IrHaca chapter on the 
1500-mile Polaris missile. He outlined the country’s 
defense plans to make ready by next year 2500-mile- 


range missiles and 21 nuclear-powered submarines. 


A few minutes analysis of the drilling operation 
and a careful selection of the proper drill will result 
in higher production per grind and less cost per hole, 
cautioned Arthur A. O’Sickey of Standard Tool Co. 
when he spoke at a recent meeting of Boston Chap- 
ter 33. He cited several instances of proper drill 
selection, such as using a heavy web drill on hard 
and tough-to-machine materials. 


NASHVILLE chapter members were informed on 
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patent law and procedures by Harrington A. Lackey, 
a Nashville patent attorney who spoke at the regular 
chapter meeting. Lackey distributed a pamphlet on 
the “What, Why and How of Patents.” 


Joe Bosi, chief engineer at Hydro-Line Manufac- 
turing, Rockford, Ill., presented a speech and dem- 
onstration on air and hydraulic cylinders at the 
Macoms chapter meeting. The demonstration showed 
misalignment causing excessive cylinder wear. 


ALBUQUERQUE chapter members recently heard 
Harry Conn, chief engineer for Scully-Jones & Co., 
Chicago, talk on the “Economic Effect of Modern 
looling.” Conn covered new tools and tooling con- 
cepts such as automatic tool changing, quick-change 
tooling and preset tooling. He evaluated, analyzed 
and explained safe-torque tapping. 





VR-65 Tungsten-Free Carbide 


The job is rough and finish boring half holes in a 


» 
4 ti mes C5 steel forging. The machine is a 4 way Cross Bore 


operating at a speed of 2360 rpm and 700 sfpm; with a 
feed of .005 and a .025 to .030 depth of cut. 


m Oo re VR-65 tips are brazed to boring tools by conventional 


methods. 
& _— 
rod U ctl Oo n i On this interrupted cut, VR-65 produced from 80 
©) . to 100 pieces per grind as compared to 10 to 25 pieces 
by previous conventional tungsten-base carbides. 


VR-65 is the first of a new generation of carbides to 
provide ultra high speed machining on all types 

of steel. . . see your V-R representative 

for details or write: 


CREATING THE METALS THAT SHAPE THE FUTURE 


WS-RR ) VASCOLOY-RAMET 


824 MARKET ST. WAUKEGAN, ILLINOIS 
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STEEL-RULE DIES 
CUT TIME AND COSTS 


Used in blanking metals such as 
steel, aluminum and titanium, steel- 
rule dies are prepared in from one- 
fourth to one-half the time required 
to produce conventional dies, and with 
savings up to 80 percent. At Chance 
Vought Aircraft, Inc. they have saved 
more than $50,000 in man-hours this 
year. 

Produced with steel-rule dies, a small 
titanium panel of more than 1585 parts 
is blanked and pierced in a single op- 
eration, as opposed to the multiple 
operations formerly required. On a 


Upper and lower sections of steel-rule 
die built of available shop materials. 


medium-sized piece of titanium the 
new process saves 20.47 man-minutes. 

The steel-rule method uses a wood- 
metal die set. The die is built of tem- 
pered steel, sawed to the exact punch 
contour and then ground for clearance. 
The punch is flat steel-rule stock, 
shaped to the form of the finished prod- 
uct and inserted in a wooden form for 
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support. Punches, as required for holes 
or unusual openings, are also inserted 
within the area of the steel cutting 
band. The dies are set in a punch 
press and used to blank the desired 
material at pressures up to 600 tons, 
depending upon the toughness of the 
material being blanked. 


CIRCULAR MACHINE 
DRILLS, REAMS, 
COUNTERBORES, TAPS 


The solution to a handling problem 
posed by workpieces, a new rotary 
type machine built by National Auto- 
matic Tool Co., Inc., performs ali drill- 
ing, reaming, counterboring and tap- 
ping operations on two different fly- 
wheels. The core of the machine is 
a seven-position rotary table surrounded 
by six machining units and one load- 
ing and unloading station. 

Each flywheel is fastened vertically 
against the table side by a precision 
collet that expands through the cen- 
ter hole in the flywheel. As the table 
indexes, multiple and_ single-spindle 
drill units advance and drill 40 holes, 
ream 14 holes and counterbore and tap 
six holes. Chips are automatically swept 
into an underfloor conveyor by a brush 
moving with the turntable. 


Operator is controlling six machining 
and one loading station by pushbutton. 


MODERN PRESS AND DIES 
CUT COSTS IN HALF 


Magnavox Co. is now manufacturing 
loudspeaker cone housings at a 50 per- 
cent reduction in per part cost and a 
600 percent direct labor saving, due 
to a press and die modernization pro- 
gram developed by five production en- 
gineers. 

Formerly the housings were manufac- 
tured on seven 200-ton  straight-side 


Press in operation is running 4 x 8- 
inch loudspeaker conehousings. 


presses with seven individual single- 
stage dies. Seven operators hand fed 
parts that were transported by chute 
and belt conveyor from press to press. 
Production averaged 625 parts per 
hour. 

The new production process revolves 
around one 300-ton Minster two-point 
straight-side press equipped with five 
to seven-stage progressive dies. The 
double-geared press has automatic feed 
equipment, an 84 x 48-inch bed and 
is capable of 25 to 50 spm. In this 
press, housings ranging from 3 to 6 x 9 
inches in size are automatically and 
progressively produced from coil stock 
to finished part. One operator is re- 
quired and production averages 1800 
finished parts per hour. 

Direct cost reductions gained by the 
new stamping process include a 20 to 
30 percent material saving, a 75 per- 
cent reduction in die setup time, 90 
percent less die maintenance and a 
substantial saving from the use of older 
presses to produce parts formerly pur- 


163 





chased outside. The expense of the new 
press and progressive tooling will be 
offset during the first 20 months of 
operation. 


POSITIONING CONTROL 
SYSTEM IS ACCURATE 
AND VERSATILE 


Having accuracy to+0.001 inch and 
repeat accuracy to 
Square D Co.’s point-to-point position- 


+0.0005 inch, 


ing control system, the Rapac, operates 
with virtually any 
device requiring accurate positioning. 
It is suitable for multiple-axis control 


machine tool or 


and uses punched tape for predeter- 
mining sequences. 

The Rapac linear transducer indicates 
the direction of travel toward the de- 
sired positioning point at all times. 
Cyclical transition from one measuring 
scale to the other, present in synchros 
and other systems, is eliminated. 

Static components and encapsulated 
build-block 


reduce and simplify main- 


circuitry—used wherever 
possible 
tenance. The system is available as 


a complete unit, or in components for 





FERRO-TIC combines the fabricating advantages of steel with the wear- 
resistance of carbide. In the annealed, completely dense state, FERRO-TIC 
can be machined with high-speed tools on conventional tool room equipment; 
thus, the need for costly diamond grinding is eliminated. Once hardened, by 
oil quenching from 1750°F, FERRO-TIC is extremely hard and wear-resistant. 
FERRO-TIC stock blanks can be fabricated into long-wearing components, 
using available tools and skill without delay! FERRO-TIC is ideal for: Blanking, 
Lamination, Deep Drawing and Heading Dies, Arbors, Core Rods, Wear Parts, 
etc. FERRO-TIC can be turned, drilled, milled, sawed, tapped... 


AGENTS THROUGHOUT THE U.S. A. 


Sintercast 


Division of CHROMALLOY CORPORATION 
169 Western Highway, West Nyack, N. Y. * Elmwood 8-5900 
CHROMALLOY DIVISION, WEST NYACK, NEW YORK 
CHROMIZING CORPORATION, LOS ANGELES, CALIF 


PROPELLEX CHEMICAL DIVISION, EDWARDSVILLE, ILL. 
ELYRIA FOUNDRY DIVISION, ELYRIA, OHIO 


*Reg. U.S. Trade Mark 


WRITE FOR ILLUSTRATED BULLETIN T11 
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Point-to-point positioning control sys- 
tem gets final inspection. 


measuring subsystems, drive subsys- 
tems and data-decoding subsystems. 
These components include Type A-S 
adjustable-speed drive, linear trans- 
ducer, phase detector, command trans- 
former, power supply and Norpak static 
decoding system. 


MAGNETIC “MOBILE 
SPEEDS PARTS HANDLING 


With 24 permanent magnets, a rec- 
tangular frame supports parts ranging 
in size from small moldings to 36-lb 
floor pans on any point of contact. In 
use, the magnetic rack looks like a 
modern art mobile, but it is actually 
an effective replacement for pins, 


Magnetic rack supports varied-sized 
parts through paint operations. 


clamps and hooks on conveyor lines 
through paint operations at Chrysler 
Corp. assembly plants. 

Parts now handled by the magnets 
formerly required 77 different styles 
of hangers. Hanging the parts on the 
rack is quicker than threading them 
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onto a hanger, placing them on a hook 
or slipping them inside a clamp. The 
magnets handle up to 38,000 parts per 
day in each assembly plant. 


DRILL PRESS BEATS 
SWAGING TOOL'S TIME 


Swaging nearly 250 oil-cooler tube 
ends per hour, a standard 17-inch Delta 
drill press at United Air Lines’ Engi- 
neering and Maintenance Base is swag- 


Drill press is swaging oil-cooler tube. 
ing at twice the rate of a portable 
swaging tool. 

A simple block casting, bored to fit 
the drill-press column and added be- 
tween the drill head and motor, per- 
mits the spindle to reach any point on 
the face of the cooler. A long belt 
makes possible the 9-inch extension of 
the drill-press-throat capacity 


WORK-COILS BRAZE 
MULTISIZED ASSEMBLIES 
ON ONE HOLDING DEVICE 


By using various-sized two-turn work 
coils and special adapters, Induction 
Heating Corp. is brazing different-sized 
work assemblies on a single holding 
fixture. 

The workpiece is composed of a 
preformed silver alloy ring and a brass 
sleeve with an undercut at one end. 
The undercut end of the sleeve is press 
fitted into the ring. Flux is used on 
the assembly to insure cleanliness of 
the joint area. 

A work-coil and adapter, suited in 
mounted 
into place on the holding fixture. Three 
bolts tighten the coil assembly to the 
fixture body. The center of the adapter 
fits around the clamp’s elevating pin, 


size to the workpiece, are 
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and the outside diameter of the adapter 
fits the dimensions of the workpiece. 
The elevating pin is raised to load the 
workpiece, then lowered with a control 
knob and locked with a clamp knob. 
The induction coils are energized for 
an automatic time cycle when a heat 
button on the work-station panel of a 
25-kw generator is pressed. One minute 
is the maximum brazing time needed 
for even the largest work assembly. 
This procedure is reversed for the 
interchange of work-coils. Change-over 
to different-sized sleeves requires the 
removal of four bolts at the lead blocks 
of the mounting and three screws in 
the base plate. For vertical adjustments, 


the multisized coil-turns are supported 
on insulators with stud inserts. 


Work-coils, adapter and workpiece are 
mounted on holding fixture (center). 

















Solve your “Small Parts” production problems 
with 4 HANNIFIN “HAN-D-PRESS” 


It’s air operated / 








RIVETING 
STAKING 

PUNCHING 
PRESSING 

ASSEMBLING 


The husky Hannifin “Han- 
D-Press” takes operator 
fatigue out of light pro- 
duction operations where 
speed is the key to econ- 
omy. A safe, easy-to-oper- 
ate Hannifin air-operated 
bench press can handle 
these sometimes trouble- 
some jobs better, faster 
and easier. 


CHECK THESE FEATURES: 


® Electric control through Hannifin 4-way solenoid- 
actuated valve. 


® Guided ram. Speed easily adjustable. Automatic 
return. 


® Removable steel base plate. Easy to change job 
set-ups using alternate work bases. 


© Minimum maintenance. Rigid frame; cylinder “tru- 


bored” and honed. 


MARKING 


® Half-ton and one-ton models. Low prices. Immediate 
delivery. 


Call Your Hannifin Man for Complete Information 


HANNIFIN COMPANY 


519 South Wolf Road « Des Plaines, Illinois 


A DIVISION OF PARKER-HANNIFIN CORPORATION 
Use Reader Service Card, CIRCLE 79 
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POWE 
A Lot eee 
ACCU RACY 


ECONOMY too0/ 


- 





ugyPER_ | VERTICAL 


INDEX 55 miu 


@ 1% HP Head or optional 2 HP with continuous 
duty motor gives 50% or more capacity ... More 
rigidity, more accuracy ... Increased horse power 
and dynamically balanced Cast lron Pulleys and 
Drive System afford improved production capacity 
. - » More weight in the column, heavier ribbed 
column, heavier knee, heavier saddle. 














@ Unique square design of overarm affords more 
rigidity, greater accuracy ... Provides extra range 
and capacity ... More power at the cutter. No ad- 
justment required on overarm and head after use 

. No need to re-indicate head after moving over- 
arm... Speed range with nine changes makes 
possible the use of high speed or carbide tipped 
cutters to best advantage. 


Inpex Macuine Co. 


539 N. MECHANIC ST., JACKSON, MICH. 
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Parts that require face and other mill- 
ing cuts plus drilling, boring, reaming 
and tapping operations can be machined 
on the MT-3 machining center. The ma- 
chine has three stations with 5 to 71/- 
hp independent spindle drive motors. 
Designed on the building-block princi- 
ple, it has a central positioning table 
surrounded by tape-controlled 
work heads: a universal drilling, tap- 


three 


Rotary Profile Tracer Lathe 


The 612 rotary profile tracer lathe 
was developed primarily for the bor- 
ing of bottle molds having a noncircu- 
lar cross section. Other applications 
include the machining of plastic molds, 
aircraft parts, cams and rotors and 
conventional turning, boring and 
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ping and boring head with a” storage 
capacity for 30 tools; a face milling 
head; and either a multiple-spindle drill 
head or a boring head with a 14+tool- 
capacity changer. The machine is well- 
suited for lot quantities of 5 to 500 
parts. 

Hughes Aircraft Co., P. O. Box 
90904, Airport Station, Los Angeles 45, 
Calif. Circle 501 


threading. It incorporates an electro- 
hydraulic tracer which has a stylus 
deflection pressure of 114 oz. The max- 
imum tracer slide stroke at one setting 
is four inches. 

Monarch Machine Tool Co., Sidney, 
Ohio. Circle 5062 


Router Bit Grinder 


Carbide and high-speed steel router 
bits, having either straight or tapered 
flutes, can be sharpened with the 
Model RB-2 router bit grinder. It in- 
corporates a 12-division, rapid index- 
ing work head rotating on sealed ball 
bearings and provided with a reversi- 
ble index mechanism. Designed to ac- 
commodate router bits with 1, 2, 3, 4, 
6 and 12 flutes, the work head swivels 
90 deg so that the sides and ends can 
be sharpened in one setup. Grinding 
wheels are mechanically dressed with 
an adjustable diamond dresser attached 


to the carriage. The carriage has a 
4¥%-inch longitudinal travel and rolls 
in antifriction ways. Collet capacity is 
34 inch and the work head swing is 
three inches. 

William H. Field Co., Inc., Boston, 
Mass. Circle 503 


Blow Molding Machines 


Smooth, cushioned mold closing is 
attained by the two-stage hydraulic 
system of the Atlas blow-molding ma- 
chine. In the first stage, a low-pres- 
sure pump closes the mold to the 
last 4% inch of platen travel and, to 
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ITS A 


FACT 


YOU CAN DO BETTER WITH 


CLAMP-ABILITY 


No matter what the size or shape, 
when you need constant, accurate 
holding power, the sturdy “‘clamp- 
ability’’ of De-Sta-Co Toggle 
Clamps is the answer. 


More than 25 years of manufactur- 
ing experience is reflected in each 
of over 140 models—from the 1-oz. 
Tiny Toggle with 50 Ibs. holding 
pressure to the giant 5-lb. model 
with 2-tons of clamprag force. 


“ 


And for the unusual application, 
our engineers will show you how 
easily one may be adapted. Inform 
yourself about De-Sta-Co “CLAMP- 


BPA FOR MORE FACTS 


REQUEST 
INFORMATIVE CATALOG 


YOU CAN 
DEPEND ON DE-STA-CO 


y 
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complete the second stage, a high-pres- 
sure pump applies clamping pressure. 
Movable platens are guided by alloy- 
steel tie bars with roller bearings. 
Platen and mold weight are carried 
by bottom-mounted ball-bearing wheels 
riding on hardened and ground ways, 
which relieves the tie bars of their load- 
carrying function. Each platen may be 
adjusted four inches to accommodate 
larger parts or the platens may be ad- 
justed to shorten travel. Machine height 
is also adjustable. 

Peuchen Engineering Corp., Basin 


Road, Wilmington 4, Del. Cirele 504 


Rotary Table 


Applications for the Ultraron rotary 
table, which has runout and parallel- 
ism accuracy of 0.000005 inch, include 
inspection, grinding and lapping op- 
erations where concentricity, square- 
ness and parallelism are important. 
The table consists of three major com- 
ponents: a heavy steel base, a matched 


set of steel balls and a revolving top 
plate with tapped mounting holes. 
Table sizes range from 6 to 96 inches 
in diameter. 

Gage Co., 350 Fair St., Detroit 20, 
Mich. Circle 505 


Vane Pumps 


ihe TIC series vane pumps are de- 
signed for continuous operation at 
pressures up to 2500 psi and at speeds 
to 2500 rpm. Employing a balanced 
vane, floating cartridge construction 
and internal drainage, they are avail- 
able in four models of 8, 11, 14 and 17- 
gpm. 

Denison Engineering Div., American 


Brake Shoe Co. Circle 506 


Plastic Sealant 


The Locktite sealant being applied 
to the outside diameter of this loose 
bearing will restore the fit by harden- 
ing and filling the clearance between 
the bearing and the housing. A thin 
liquid plastic, the sealant hardens when 
confined between closely fitting metal 


parts. When it is drawn into the threads 
between nuts and bolts, the catalytic 
action of the metal surfaces causes the 
sealant to harden automatically and 
lock the parts together. Parts will not 
loosen from vibration, but can be re 
moved with ordinary tools. 

American Sealants Co., Hartford 6 
Conn. Circle 507 


Drilling Units 


Bellows-Valvair Carbi-Drill series of 
heavy-duty drilling units has adjust- 
able controlled air-power advance and 
retract and adjustable hydraulic feed. 
On the gun drill unit, a high-pressure 
rotary coupling delivers coolant through 
the spindle and drill into the work, 
permitting accurate deep-hole drilling 
in virtually any material. It has a drill 
capacity to 4 inch and an 8-inch stroke 
over steel slide rails. 

Having the same stroke as the gun 
drill unit, a single-spindle unit operates 
at lower rpm, does not have the coolant 
feature and handles ordinary drilling 
operations to 7% inch. A twin-drill unit 
has planetary heads, allowing two holes 


up to 54-inch diam, with hole centers 
ranging from 21% to 9% inches, to be 
drilled on any plane within 360 deg. 
\ boring unit has a 4inch stroke, run- 
out not over 0.001 inch TIR and a 
5¥g-inch drill capacity. 


Bellows-Valvair. Circle 508 
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Milling Cutter 
For Throwaway Inserts 


Carbide chip deflectors, carbide 
anvils and throwaway carbide inserts 
are incorporated in the Dex-A-Mill face 
ind shell end milling cutter. Inserts 
ire easily locked, unlocked, indexed 


or replaced in the two-piece body con- 


struction with the cutter in position. 
Each insert has eight individual cut- 
ting edges. The cutters are available 
in face mill and shell end mill designs. 
with double negative rake angles and 
150-deg lead angle in standard diam- 
eters from 3 to 12 inches. 

Adamas Carbide Corp.. 
N. Y. Circle 509 


Kenilworth, 


Notching and Slotting 
Device 


Two pipes or tubes can be double- 
notched at one end stimultaneously or 
one pipe or tube can be double-notched 
it both ends in a single press stroke 
with the No. 102 Are-Twin Tandem. 
The unit can also make various slot- 
tings such as the T,. flared or long, 
narrow types. 

Vogel Tool & Die ( orp.. 1825 N. 32nd 
St., Stone Park, Il. Circle 510 


Recess Toolholder 


Designed for tape-controlled or auto- 
matic machines which normally have 


confined areas for tool changes and 
storage, this recess toolholder features 
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a shortened working section. Two sizes 
are available—No. 1-RA having a 
working range from 4% to l-inch diam 
and a travel of %2 inch and No. 2-RA 
having a working range of 1 to 2-inch 
diam and %g¢-inch travel. The feedout 
of the cutter is in ratio of 1:1 to the 
spindle. This holder can use circular 
form cutters—high-speed steel or car- 
bide—or bit type cutters. It incorpo- 
rates gear-and-rack actuation, a ball- 
bearing pilot and plastic and rubber 
bellows. 

Maxwell Industries, Inc., 493 E. 5th 
St., Ashtabula, Ohio. Circle 511 


Welding Gun and 
Wire Feeder 


This air-cooled push type welding 
gun and wire feeder can be used for 
buried arc welding and spray arc weld- 
ing with carbon dioxide as a shielding 
gas or for standard gas-shielded metal- 
are welding with argon as a shielding 


gas. The gun, Model AH60-B, has a 
60-deg gooseneck nozzle assembly and 
a lever type trigger. 

The feeder, Model AHF-D, can be 
used with either constant arc voltage 
or Fillerare motor generator power 
sources, It includes a remote speed con- 
trol with 15 feet of service cord to 
provide wire feed speed adjustment 
up to 600 ipm near the work. 

Air Reduction Co., Inc., 150 E. 42nd 
St., New York 17, N. Y. Circle 512 


Index Table Drive 


Designed with an open center, the 
T-X-10A cam drive can be used to in- 
dex tables which will experience high 
thrust and radial loading conditions. 
It has a follower plate thrust rating 
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ITS A 


FACT 


YOU CAN DO BETTER WITH 


SHOULDER SCREW 
LENGTHENING AND 
SHORTENING SHIMS 


DE-STA-CO 
LENGTHENING 
SHIMS screw on 
threads, won't 
drop off and 

be lost. 

Made of spring 
steel, will 

not mushroom 
or break. 


DE-STA-CO 
SHORTENING 
SHIMS fit snug 
around shank, 
lie flat and 
true on head. 
Replace costly, 
inaccurate 
hand-made 
washers. 


FOR MORE FACTS 


WRITE FOR DESCRIPTIVE 
LITERATURE AND PRICES 


YOU CAN 
DEPEND ON DE-STA-CO 


DETROIT STAMPING COMPANY 


Use Reader Service Card, CIRCLE % 





17144 Mt. Elliott Ave., Detroit 

TOOLS of today Mich. Circle 513 

of over 31,000 lb and a tipping moment 

rating of 380,000 in-lb. Mounted around 
the periphery of the follower plate is Bandsaw Blade 

Alloy Band, a double carbide alloy 

bandsaw blade, is especially designed 


an “X” bearing which allows an open- 
ing in the index unit of 734 inches for 
utility connections or an 8'%-inch diam 
for standard cutoff saw machines. The 
range of materials that can be cut with 
this band includes many of the tougher 
alloy steels. 

S. Starrett Co., Athol, Mass. Circle 


opening for stationary center column 
machine applications. These drives are 
available with integral gear reducer for 
use on tables ranging in size from 20 
to 120 inches in diameter. L. 

Expert Automation Machine Co.. 514 





“The No. 3’s 
split 
the tenths!” 


rs of Moore’s New Jig Borer and Jig Grinder 


With this new, larger No. 3 
model, you can grind—with 


You will easily break the 
tenth” barrier with this ac 
curate machine. No gibs...no split-tenth accuracy—holes 
overhang...improved drive plus regular and irregular 

peed range of 60 to 2250 contours to size and loca 
RPM...11 x 24" table work 
ing surface. It bores, drills strokes are provided for 


tion after hardening. Faster 


infinite 
spindle speeds, 40 to 250 
parts with unequalled speed RPM... larger table working 


reams and spots holes in chop-grinding 


lies, jigs and production 


and accuracy surface, 11 x 24° 
All hardened, ground and lapped ways. Made and calibrated 
to the new international inch 


Write today for literature describing the many advantages of 
the No. 3 Moore Jig Borers and Jig Grinders. 


MOORE SPECIAL TOOL COMPANY, INC 


( 


Among the highly skilled toolroom operators in the Fede 
Products Corporation, Providence, Rhode Island, is this ta 
ented jig grinder operator, Mrs. Florence Smith. Mrs. Smith 
achieve tra-precise results with the No. 3 Moore Jig Grind 


“Re have found that it costs real dollars and cents to operate 
without Moore equipment. This cost factor is just one of many 
reasons why we recently added the new Moore Model No. 3 Jig 
Grinder. This Machine, with its tenth-splitting accuracy, hard 
ened ways and wider range, enables us to service more custom 
HOLES, CONTOURS AND SURFACES, ers better.” nt by Val Koller, President, Koller Die & 
Moore's authoritative book, tells how Tool Co... Mil a 


s and precis 


ADD Gao TO YOUR TOOLROOM 


9G BORERS 


way 


NG GRINDERS + PANTOGRAPH WHEEL DRESSERS + PRECISION ROTARY TABLES + HOLE LOCATION ACCESSORIES 


Use Reader Service Card, CIRCLE 83 





Deburring Machine 


This Acme semiautomatic machine 
is designed for finishing circular or 
related shaped parts. It consists of an 
adjustable single-spindle Acme Type 
B-61 semiautomatic machine that posi- 
tions and rotates the parts and Acme 
L-8-L adjustable lathes positioned 
around the machine to perform the 
deburring operations. The spindle can 


be tilted in any direction and pivoted 
in a 360-deg arc to permit easy loca- 
tion of the part with respect to the 
lathes. The lathes are driven by a 5 
or 714-hp motor. Spindle speeds range 
from 1000 to 2100 rpm. 

Acme Mfg. Co., 1400 E. Nine Mile 
Rd., Detroit 20, Mich. Circle 515 


Indexing Machine Chassis 


The Series H turret indexing ma- 


chine chassis provides intermittent 
motion for multiple-station automatic 


assembly operations. The chassis is 


available with a wide selection of 
speeds, turret diameters of 48 to 72 
inches, and 6 to 32 work stations. It is 
designed with an extension of the main 
index camshaft which allows mounting 
of operational cams to actuate tooling 
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and timing cams for electrical initiation 
of tooling sequences. The shaft exten- 
sion can also actuate auxiliary cam- 
shafts for additional tool motions, drive 
auxiliary feed turrets and time any 
operation external to the primary work 
transfer motion. 

Swanson-Erie Corp., 816 E. 8th St., 
Erie, Pa. Circle 516 


Numerical Control System 


Production accuracy of up to +0.0002 
on a 40-inch work table, flexibility 
achieved through modular design, and 
economy are advantages of a numerical 
control system. Rapid change of the 
modular units is easily accomplished DRILL TIP 


, bea \ ) h 
by a plant technician, reducing down- (ll) 
time and facilitating proper mainte- = 
nance of the unit. Modular components —A 
include a tape reader, distributor, digi- — ' 
tal analog converter, notch phase dis- DRILL ROTATION 


DRILL FEED 


DRILL HOLES | 





Ms ' more economically...more efficiently, 
criminator, mechanical module, posi- 
tion indicator control and _ servo-mi- with controlled surface finish. 
crometer. A high degree of accuracy is Drill straight, round, accurately finished holes at 
accomplished by separation of the ac- high speeds...through solids, blow-holes, hard spots 


tuating system from the measuring sys- and across-holes, in one single operation. 
tem. The data processing system es- 


tablishes an analogue signal proportion- if you are now using gun drills, it will pay 
al to machine motion from a fixed refer- 2 

ence point. This is established by tape to find out how ELDORADO can cut your 
command, decade switch input or costs, give you improved hole finish. 
punched card. The response mecha- } Chances are there’s an ELDORADO Gun 
nism section establishes machine mo- Drill in stock for you. Avail yourself of 
tion proportional to the analogue sig- : ELDORADO’s experience and research 


nal output of the data processing sys- facilities to answer your ‘hole’ problem. 
tem. This is basically a simple a-c : 

60 cycle closed servo I ith a lines oo P 

a a ae, ee ee poe =| Send for NEW LITERATURE on Gun Drills and Gun Reamers. 


—_—_— 
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MADE TO YOUR SPECIFICATIONS: AVAILABLE FROM STOCK: 

Sizes 1250” to 2” dia. Vy” to ¥2” dia. in 64ths 2” to 44" dia. in 32nds 
‘ OA Lengths}} 4” to 120” with dia. limits 10”, 16”, 22”, 36” 16", 22”, 36” 
feedback potentiometer, geared to the Drivers Std. or to fit your need .750” dia. x 2%” long 1” dia. x 2%” long 
motion, which transmits a feedback sig- Tips Carbide Carbide Carbide 
nal proportional to position of motion Now, order from stock, or send in your specifications for a prompt quotation. 
from a fixed reference point. The ana- ; : 
logue output of the data processing sec- Specializing 100% in Gun Drills and Related Tools. 
tion is compared with the feedback < 
signal in « bridge cireuit creating an ELDORADO TOOL « mfg. corp. 
error signal, which drives the response , 
mechanism to null-balance with every % Trade Mark 346 Boston Post Road @ Milford, Conn. 
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COST-CUTTING 
PRODUCTION 
TEAM! 


... the two-way answer 
to assembly problems! 


Model 53 


Here’s a combination that cuts produc- 
tion costs and gets rid of assembly 
problems in a hurry—Milford Tubular 
Rivets made to high quality standards 
to assure a better finished product for 
you... Milford automatic rivet-setting 
machines that can be quickly adapted 
to your particular fastening needs. Write 
for more information on how you can 
put this team to work. 


MILFORD RIVET 
& MACHINE co. 


MILFORD, CONNECTICUT . HATBORO, PENNA 
ELYRIA, OHIO + AURORA, ILL. » NORWALK, CALIF 


Use Reader Service Card, CIKULE 55 
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change of input information. The mo- 
tor gear drive actuator is a multispeed 
system. The high speed provides rapid 
traverse by means of a motor driving 
through a conventional gear train. The 
lower speeds direct the machine motion 
to final positioning, which is obtained 
by means of a special electro-mechani- 
cal micrometer system. It consists of 
three units: an accurate gage bar with 
stops located every inch along the 
length; the servomicrometer assembly. 
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whose function is to engage a particu- 
lar stop to achieve a point location; 
and the position indicating control, 
which locates final position with ex- 
tremely accurate repeatability. The 
numerical control unit can be used in 
machine and tool shops for automatic 
control of drill presses, turret punch 
presses, lathes, milling machines, jig 
borers and other types of fabricating 
equipment. It also can be adapted to 
control operations of spot welding ma- 
chines, component assembly machines, 
model positioners and other opto and 
Effective 


use can be realized with almost any ma- 


electro-mechanical devices. 
chine for which intermittent, terminal 
positioning of its movable members is 
essential to, and normally part of its 
operating cycle, as long as these mo- 
tions may be driven. 

Diehl Mfg. Co., Somerville, N. J. Cir- 
cle 517 


Vacuum Coolant Filter 


The BarnesdriL vacuum coolant fil- 
ter, consisting of a dirty coolant tank, 
drag conveyor, vacuum filter and clean 


coolant tank, performs two types of 
cleaning. Heavy particles settled to 
the bottom of the dirty coolant tank are 
removed by the drag conveyor. The 
vacuum filter unit is then immersed 
in the dirty coolant tank, the dirty 





When buying cutting 
tools insist on... 


PIA f\ Np 
GOAL 


CAST ALLOY 
CUTTING TOOL SPECIALISTS 


Ml UP TO 35% MORE PIECES PER 
GRIND ...than other cast 
alloy tools 


DOUBLE CUTTING SPEED... 
over high speed steel tools 


CROBALT TOOLS WITHSTAND 
CHATTER, INTERRUPTED CUTS 
and HARD SPOTS... where 

carbide tools chip and break 


HIGH EFFICIENCY ON PRAC- 
TICALLY ALL TYPES OF 
MACHINING 


WENO SPECIAL TOOL GRINDING 
EQUIPMENT OR PROCEDURES 
NECESSARY 


EXCELLENT BRAZING 
CHARACTERISTICS 


LOW COST 
CONSISTENT HIGH QUALITY 


ALL INDUSTRIES 
CHOOSE CROBALT 


GET THE COMPLETE FACTS... 
SEND IN 
COUPON 


— 

| CROBALT, INC. 
2800 S. State St. 
Ann Arbor, Michigan 


j 


| Gentlemen, please send your complete catalog 
information on your line of standard and cus 
tom Crobalt cutting tools. 

| CO ll 


l Company — as 


| Address — 


l City.._._. ‘ Zone 


| State — 


| (We have a special cutting tool requirement. | 
Attached are specifications for a prompt pro- | 
posal and quote. We understand that we are in 

| no way obligated. | 

WW 


Use Reader Service Card, CIRCLE 86 
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coolant pulled through the filter to 
the inside of the drum, and the clean 
coolant pumped into the clean coolant 
tank. 

Diatomaceous earth body feed can 
be added to the full-flow filter system. 
The system has capacities ranging from 
150 to 1000 gpm. 

Barnes Drill Co., 879 Chestnut St., 
Rockford, Ill. Circle 518 


Dial Feed Unit 


Ihe dial feeding unit shown is used 
with an Acromark Model No. 212 hot 
stamping machine. Dial plates are re- 
movable and sizes from 10 to 20 inches 
are accommodated. The unit, which is 
controlled separately from the press, 
can be removed from the press for hot 
stamping individual products or items 
up ‘to 5% inches high and will reach 


to the center of parts up to 14 inches 
deep. Up to 50 parts per minute can 
be attained with the 4, 6, 8, 12 or 24- 
station dial. 

The Acromark Co., 607 Morrell St., 
Elizabeth, N. J. Cirele 519 


Inspection Machine 


A new concept of two dimensional 
inspection, the Ferranti F1-22 coordi- 
nate inspection machine, is a compact, 
solid state unit which can read out hole 
center locations in two axes simulta- 
neously to an accuracy of 0.001 inch. 
This single unit inspection laboratory 
is capable of checking complex work- 
pieces up to ten times faster than con- 
ventional inspection equipment. Meas- 
urement is accomplished by moving a 
probe along a fixed axis to which is at- 
tached an accurately ruled grating. A 
moire-fringe pattern is created by the 
imposition of a movable reference grat- 
ing over the fixed grating. By reading 
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Here’s the latest 
inspection equipment 


..» FOR SURFACE MEASUREMENT 


PROFILOMETER® — Measures the rough- 
ness of practically al] machined and finished 
surfaces, internal and external, in microinches 
(arithmetical or r.m.s. average height). Fast; 
dependable; easy to use. 





PROFICORDER® — Draws magnified profile 
of internal and external surfaces, showing ab- 
solute deviation from flatness or roundness. 
Chart shows roughness only, waviness only, or 
total profile, as desired; permits measuring 
height, width and spacing of waves, bows, steps, 
roughness and other irregularities. 


MICROCORDER® — Draws magnified profile 
of internal and external surfaces along straight 
path of trace. Chart shows pits, pores, scratches, 
chatter marks and similar irregularities in detail. 


W AV OME Tt R ar, Measures the microinch The Profilometer, Proficorder 
height of waviness irregularities (r.m.s. average) anil ilicenceoder ann teed on 
around internal and external surfaces of rotation metals, paper, plastics, ceramics 
ona production basis. and many other materials. 


..» FOR MEASURING RUNOUT 


VAROMETER® — Measures runout of spindles, shafts, wheels etc. while the 
parts are rotating. Also used for surface analysis. 


... FOR TESTING BALL BEARINGS 


ANDEROMETER - Measures the charac- 
teristics of assembled ball bearings that result 
in noise and vibration, in production and receiv- 
ing inspection. Enables bearing users to write 
numerical specifications (in Anderons) for over- 
all quality of ball bearings. 


WRITE FOR LITERATURE 
ON ITEMS OF INTEREST 


MICROMETRICAL/ ef soo race ive sess wore 


MANUFACTURER OF THE PROFILOMETER® @ PROFICORDER® e@ MICROCORDER® 


WAVOMETER® e@ ANDEROMETER® e@ VAROMETER® 
Use Reader Service Card, CIRCLE 87 
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both the dark and light phases of the 
fringe pattern, the electronic counting 
units of the FI-22 are able to record 
0.001 inch increments on a scale which 


is ruled with 500 lines per inch. Probe 
position is displayed on two sets of posi- 
tion indicators, one for each axis. The 
system will accurately record probe 


movement at speeds of up to 30 ips. 
A flexible machine, the FI-22 has 
floating zero which may be established 
at any point within its 24 x 15-inch 
working range. Positive motion may 
be read in either direction through the 
use of inverting switches for each axis. 
A selection of interchangeable taper 
probes and flat center ground probes 
will permit the inspection of any hole 
or edge location. By using a scribe in 
place of the inspection probe, the ma- 
chine is capable of fine layout work. 

Industrial Controls Section, The 
Bendix Corp., 21820 Wyoming Ave., 
Detroit 37, Mich. Circle 520 


Briquetting Press 


Built for dry-pressing ceramic ma- 
terials, powdered metal, carbon and 
any other powdered material, this 
crank toggle press has 2% inches of 
fill depth. The press is equipped with 
hydraulically controlled floating die 
table to insure uniform distribution of 
density throughout the compacts. The 
machine has ample space for multiple 
cavity tooling and operates at speeds 
from 10 to 19 spm. 

Haller Inc., 16580 Northville Rd., 
Northville, Mich. Circle 521 


¢ V40 Bond Too/ Room 





Enclosed Motors 
and Generators 


Totally enclosed d-c motors and gen- 
erators are designed for both constant- 
speed drives and drives involving fast, 
wide speed changes and reversals. Fan- 


cooled and nonventilated machines in 
both industrial and explosion-proof 
construction are available. The motors 
are rated from % to 60 hp at 300 to 
3500 rpm and the generators are rated 
from 34 to 40 kw at 850 to 3450 rpm. 
Westinghouse Electric Corp., Box 
2278, Pittsburgh 30, Pa. Circle 522 


Roll File 


This portable roll file weighs 8 lb 
and accommodates four complete sets 
of plans, prints, maps or drawings. It 
consists of four tubes mounted in 
a steel housing with a spring-latched 





Wheels cut cool and fast 








door. The housing measures 12% x 444 
inches and has a fold-away handle. The 
23-inch tubes have a 25-inch diam- 
eters. A 30-inch-size file is also avail- 
able. 

Plan Hold Corp., 5204 Chakemco St., 
South Gate, Calif. Circle 523 


Direct-Reading Dial Gages 


inside diameters of bores and hous- 
ings, retaining ring grooves, O-ring 
grooves and other internal recesses 
ranging from 0.40 to 3.0 inches can 
be accurately measured with these di- 


rect-reading, caliper type, dial-indicator 
gages. The instruments are calibrated 
in graduations of 0.001 or 0.0025 inch, 
depending upon size, and have a reach 
of 23 inches. The gages have a shock- 
proof, jeweled movement and unbreak- 
able crystal, and are equipped with 
replaceable needle type contact points. 

Waldes Kohinoor, Inc., Long Island 
City, N. Y. Cirele 524 


Portable Punch Riveter 


All operations—punching the hole, 
placing the rivet and heading—can be 
performed automatically by this port- 
able punch riveter. The riveter, weigh- 
ing 50 lb, is furnished with a cable 
type balancer for overhead suspension 
and can be permanently installed on 
a workbench. It is a 4%-inch machine 
of the pneumatic squeeze type with 
a finger trigger and hand grip. 

ACF Industries, Inc., Riverdale, Md. 
Circle 525 


Vibration Absorptive 
Material 


Designed to prevent the transmission 
of machine vibration and noise to sur- 
rounding areas, Vibra-Check material 
eliminates up to 90 percent of vibra- 
tion. It is composed of two layers of 
vinyl chloride elastomeric resin, bonded 
to both sides of a reinforcing core of 
monofilament fiberglas and then fused 
under heat and high pressure to form 
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a unit of three layers. Resistant to 
moisture, oils, greases, detergents, 
brine, solvents and other chemicals, the 
material has a breaking point of 7500 
psi. Sheets of 22 x 23 inches are avail- 
able or pads can be cut to sizes suit- 
able for the base or feet of any ma- 
chine in such a manner as to yield a 
unit loading of between 50 to 100 psi. 

Lowell Industries, Inc., Allston Sta., 
Boston 34, Mass. Circle 526 


Coordinatograph 


This Aero-Haag Streit automated co- 
ordinatograph accepts tape or card in- 


put to plot grid systems or coordinate 
positions over a 4714 x 4714-inch work- 
ing surface with an accuracy of 





V40 


BOND WHEELS 


ARE AVAILABLE 


for all tool room grinding operations 


Here’s a complete line of tool room wheels that will do a wide range 

of work on die steels and high speed tool steels. These wheels cut cool and fast. 
Heavy infeeds can be taken without burning the material. Their superior 
form-holding ability eliminates costly stops for dressing halfway through a job. Yet, 
when dressing between jobs, the special vitrified bond composition 

permits faster, easier dressing with substantial savings in time and abrasive. 


V40 bond tool room wheels are available as NATIONAL STANDARDS 

by Carborundum for simplified ordering and inventory control. Ask your local 
distributor for recommendations to meet your specific requirements. 

He carries a stock of many of these popular wheels for immediate delivery. 


Use Reader Service Card, CIRCLE 89 
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BREAK THE 
‘PROFIT SQUEEZE’ 
“tk Brightboy! 


Use 
these 


NEW SLANTS 10 


@ Save your time 

® cut your costs 

@ improve your product quality 

In multi-use Brightboy abrasive and rubber 

function simultaneously to produce a finish 

that often constitutes the final polish: 
BURRING € FINISHING 
CLEANING @ POLISHING 

frequently in one operation. 

The revolutionary new concept of abrasive 

applications for working all metals, wood, 

glass, laminated materials, some plastics. 

JOB-MATCHED STOCK TEXTURES, extra 

fine to extra coarse, in soft, semi-firm, firm 

and tough rubber binders. The only com- 


plete, comprehensive stock line of soft rubber 
bonded abrasives. 


» Write for this 


illuminating outline 
of new & additional 
applications for 
abrasives 


the new 
BRIGHTBOY 
CATALOG 


e Methods and applications 
e Machine speeds 
e Job-matched stock grains & textures 
e New, revised wheel sizes 
BRIGHTBOY INDUSTRIAL DIVISION 
WELDON ROBERTS RUBBER CO. 
95 North 13th Street - Newark 7, N. J. 


America’s Pioneer Manufacturer 


of Rubber-Bonded Abrasives 


Bri Sht boy 
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+0.0015 inch. The instrument has a 
Flexowriter unit, a projection type 
digital display and an optical line-fol- 
lowing device to record X and Y posi- 
tions of closed curves and irregular 
shapes. Closed circuit TV can be added 
control or viewing. The 
maximum operating speed is 3 ips and 
the minimum is 0.001 ips. 

Aero Service Corp., 210 E. Courtland 
St., Philadelphia 20, Pa. Circle 527 


for remote 


Heavy-Duty Drill 


Intended for duct 
metal applications, this heavy-duty, all 
ball-bearing drill has a precision key- 
less chuck that can be tightened or 
released with a twist of the fingers. This 


work and sheet- 


model is one of ten drills designed 
for use with wood, metal, brick, cement 
block and plastic. The drills range 
from 14 to % inch in size and have 
speeds from 750 to 5000 rpm. 
Porter-Cable Machine Co., Syracuse, 


N. Y. Cirele 528 


Electromagnetic Vise 


Electromagnetic base with this vise 
assures positive position when used on 
drill presses, tapping or milling ma- 
chines. It eliminates 75 percent of set- 
up time and will increase production 


and save labor time. The device com- 


pletely eliminates hold-down clamps, 
bolts or drilling of table top. Other 
electromagnetic with 
ball joint vise or air chucks are avail- 
able. 

Redmer Air Devices, Inc., St. Peters- 


burg, Fla. Circle 529 


holding devices 


Numerical Control Unit 


Bendix’s DynaPath-20 series numeri- 
cal control units incorporate complete- 
ly transistorized construction, automatic 
interpolation of circular cutter paths, 
and binary-coded decimal input tape 





Arthur DuBois 


Chief, Quality Control 


the special meaning 


of BAIRD 


You own a machine 
tool that’s 15 years 
old. You bought it 
new or, perhaps, 
used. You need 
spare parts. You go 
to the manufactur- 
er and learn that 
while that same ma- 
chine model is still 
being produced, 
there is no assur- 
ance that the parts 
you used will fit. 

This is one of the enigmas in the machine 
tool business today and the problem has 
its roots in quality control. 

Here at Baird, unless there has been a 
complete model redesign, individual com- 
ponents on 1960 machines can be used on 
*“*sister’’ machines manufactured 25 and 
30 years ago. Interchangeability is simply 
no problem. There’s another 

example of the 

special meaning of 

Baird to those of us 

charged with the 

responsibility of 

quality control. As 

manufacturers of 

high production 

Sm new tnchinable cit equipment... 

Chuckers, Transfer 

Presses, Four-Slide 

equipment... Bench Presses and Vertical 

Continuous Lathes, our machines are never 

“finished” on the customer's floor. Before 

shipment, tooled machines are given good, 

solid production runs and parts are thor- 

oughly checked to insure perfect operation 

and output. This is standard operating pro- 

cedure, whether customer representatives 
visit us for a demonstration or not. 


Do business with Baird . .. it pays. 


Arthur DuBois 


Liathue 9. Me tGors 
(BAIRD) 


THE BAIRD MACHINE COMPANY 


1700 Stratford Avenue, Stratford, Conn. 
Use Reader Service Card, CIRCLE 91 


CHUCKER 

8 windie chucking me- 

chine for shert-run and 
production wort 


ben and wire forming 
machine 
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NEW! NEW! 


DISPOSABLE 


CARBIDE 
SCREW-TIP 


BORING BAR 
by 


Now you can cut deep, small bores 
fast, accurately — and at less cost. 
Precision made, Crafts New Boring 
Bar #1018 has a solid Carbide Shank 
— 3 times as rigid as steel — designed 
for holes 4” diameter and up. Bore to 
“tenths” and hold the size. The inex- 
pensive Carbide Tipped Screw-Tip is 
easily replaced — can be either dis- 
carded or resharpened if preferred. 
Also available — %” O. D. Sleeve 
Adapter, for use in Jig Borers. For 
specifications and prices write to: 


ARTHUR A. GRAFTS CO., INC. 


603 NEWBURY STREET 
BOSTON 15, MASS. 


format. This system, which has an elec- 
tronic resolution of 0.0002 inch, is 
capable of machining parts to a toler- 
ance of less than 0.0001 inch. 

Bendix Corp., 21820 Wyoming, De- 
troit 37, Mich. Circle 530 


Rotary Indexing Table 


The double-table arrangement of the 
Milichex Model M2X-900 rotary index- 
ing table allows setting angles to quar- 
ter degrees with accuracy of 14 second 
of are. The 360-tooth lower table in- 
dexes in full degrees. The upper table 
is a 96-tooth table with each tooth equal 


to 3 deg 45 min. The table, which 
has a top diameter of 12 inches, can 
reproduce any angle in increments of 
15 min. 


Michigan Tool Co., 7171 E. Mce- 
Nichols Rd., Detroit, Mich. Circle 531 


Spring Return 
Air Clamps 


Models ACM-110 and ACM-120 
spring return clamps have 114 bore x 1 


inch stroke 


and 114 x 2 inch, re- 
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... from start 


PIPE & TUBE MILLS 


A Yoder engineer can help you realize 
remarkable savings in the manufacture 
of ferrous or non-ferrous pipe or tube. 
He can show you how present Yoder 
Pipe or Tube Mill owners are increas- 
ing production, lowering over-all manu- 
facturing costs and reducing downtime 
through use of Yoder Mills. 


lf your products require pipe or tubing 
from %.” to 26” diameters, Yoder Pipe 
or Tube Mills and accessory equipment 
can help you produce your product 
more efficiently to meet today’s com- 
petitive markets. 


In addition to Pipe or Tube Mills, Yoder 
engineers and builds a complete line 
of Slitting equipment and Cold Roll- 
Forming Machinery. 


For complete information 
on Yoder Tube Mills...send 
for the fully illustrated, 64 
page Yoder Tube Mill book 
... itis yours for the asking. 


THE YODER COMPANY 
5525 Walworth Avenue * Cleveland 2, Ohio 


PIPE AND 
TUBE MILLS 


ferrous 


of non 
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spectively. The bodies are of a Samak 
alloy and the piston rods are of ground 
and polished stainless steel. Holes are 
provided both in the body and the base 


ak r % : for either horizontal or vertical mount- 
. : ing. 


Allenair Corp., 25 E. 2nd St., Mine- 
ola, N.Y. Circle 532 


LUBRICATION GROOVES MAKE CHIPLESS 
FORMING OF INTERNAL THREADS Variable Speed Lathe 
AS EASY AS CONVENTIONAL TAPPING! The Series EE, Model 1000, is a 


versatile, 15-hp lathe equally suitable 
for manufacturing or for toolroom use. 
It swings 16 inches over the bed, 834 
inches over the cross slide and is 
offered in 30 and 54inch center dis- 
tances. Infinitely variable speeds, for- 





c— 


NOW, for the first time, cold forming taps 
that give full time lubrication to the forming ward or reverse, can be secured be- 
tween 20 and 2000 rpm. Speed control 
is all electric while the shift itself is 
hydraulically actuated. The d-c main 
drive motor secures its power through 
an electronic conversion unit. 

Monarch Machine Tool Co., Sidney, 
LUBE-GRUV® gives you a far superior finish Ohio. Circle 533 


on the formed threads than is possible with 


contact area during the full tapping cycle. 














conventional cold forming taps. 


Zinc Die Caster 


Deep-draw zinc parts weighing up 
to 1544 lb and requiring adequate lock- 
USE CONVENTIONAL TAPPING EQUIP- ing tonnage can be produced on the 


gs BS c HP-450Z-SF zinc die-casting machine. 
MENT. The combination of positive lubrica- This model delivers 450 tons of clamp- 


tion and narrow contact surface makes the ing pressure while providing a die 
forming of internal threads much easier than 
with ordinary cold forming taps. Jar-Flo with 
LUBE-GRUV has less drag, requires less driv- 


ing torque. 


LUBE-GRUV® Jar-Flo. TAPS FOR CHIPLESS 
FORMING INTERNAL THREADS IN DUCTILE 
MATERIALS—-STRONGER THREADS—-NO CHIPS— 
AVAILABLE IN PLUG OR BOTTOMING TYPES 


JARVIS CORPORATION, 100 Washington Park 
SEND FOR North Attleboro, Mass. 


COMPLETE ___Have Rep. call ___Rush LUBE-GRUV Brochure 
DETAILS 


opening stroke that is adjustable from 
8 to 30 inches. 

The machine has a self-aligning zinc 
end and a nitrogen accumulator with 


Name Title 


e Company 
CORPORATION Street 


City & State 
Se ee eee eee eee eee eee eee eae ae 
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a 5280-cu in. capacity. The injection 


a 
plunger stroke is nine inches. The 
movable platen, completely unob- 
structed, is 38 x 40% inches with a 
vertical clearance between tke beams 
of 27 inches. A 25 x 91-inch opening 


at the top of the frame renders the 
die space accessible from all sides. 


2 
The pumping system has a 30-hp mo- 
tor and a 2000-psi booster pump. 
Lester-Phoenix, Inc., 2711 Church 
Ave., Cleveland 13, Ohio. Circle 534 ® 


Brake and Clutch 


Haydon’s fractional horsepower elec- 
tric brakes and clutches, through the 
use of improved magnetic materials, 
offer high torque per unit size. They 
ire available in two sizes: 0.875-inch 


diam with 2 in-lb and 1.725-inch diam ; An old Saying but never truer. 
with 10 in-lb torque. They are supplied 
is 28 volts or 90 volts standard. 


Haydon Div., General Time Corp., : Buying taps on d price cutting wave 

245 E. Elm St., Torrington. Conn. . 
Circle 535 can actually increase your cost. 
a a ee | The only intelligent way to buy taps 
nat ane ks eae Gee is on the basis of their performance. 
for drawing to graining and polishing . . . 

"oseillat The important question is: how many 
tapped holes per dollar of cost? 


‘an be done on the Tri-Matic oscillat- 





ie 
=r 





PPPVTTTTTATT Tete tae 


~ — : 

¥ emer ® 

ing sheet surfacer. This machine em- [ Al S 
ploys  abrasive-impregnated 


nylon 
mounted on an arbor which is adjust- 


able to oscillate from 0 to 400 times have proven to hundreds of plants large and small 
per min. The workhead, available in 


, the superiority of chrome treated taps for 

lengths from 48 inches, can be equipped long life and trouble-free performance. 

for single or variable speed and the 

feed rolls are equipped with variable- ? 

speed drive. We are the largest exclusive maker of chrome-treated 
Sales Service Mfg. Co., St. Paul, taps. Write for price list. 

Minn. Circle 536 


NEW ENGLAND TAP COMPANY, INC. 1 Endicott St., Norwood, Mass. 
Send price list on Crémclad Taps to 


Antifriction Screw 


Designed as a replacement in a sur- 
face grinder or for original equipment 
use, this antifriction screw will hold 
any elevated load without slipping. 
Counter rotation of the screw is pre- 
vented by a nonrecirculating ball screw 
assembly. It offers pitch accuracy of 
0.0001 to one inch of travel and has 


Person 





Company 
Street 
City & State. 
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only four threads per inch. This screw 
may also be used for applications such 
as a spring spreader where compres- 
desired. Dimensions are %4- 
inch diam and 19-inch length. 

R.C.S. Tool Co., 13861 Van Owen 
St., Van Nuys, Calif. Cirele 537 


sion is 
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Numerical Positioning 
System 


A machine control unit, DynaPoint- 
20, is a high-performance control, op- 
erating on a closed loop servo system 
and capable of an electronic resolution 
of 0.000010 inch. With this resolution, 
the unit can position a jig borer table 
to tolerances of less than 0.0001 inch 
within the range of table travel. Mo- 
tion is simultaneous in both axes. The 
DynaPoint-20 is a compact, solid state 
unit, occupying only six sq ft of floor 
space. Its mechanical tape reader uses 





Grind All Types of Profiles 
To Extreme Accuracy with 


Studer PSM’s 


PANTOGRAPH RATIOS 
PSM 250 1:1 10:1 


PSM 130 1:1—100:1 


APPLICATIONS 
(With Automatic Grinding Wheel Feed) 
Grinding of flat form tools 
Grinding of circular form tools 
Grinding of sectional dies 


Taper relief grinding 


Grinding of crushers or rolls between centers 


Grinding to complete 360° contours 


ai 


Punches and inserts of guide plate 
and cutting plate, with respective 
clamps — ground on a Studer. 


ADDITIONAL SPECIFICATIONS 





PSM 250 PSM 150 





Maximum template length 
Profile length in one setting 


Diameter of crushers or rolls 








24" 16" 
16” 6" 
10” 











ea = 


Profile grinding of a flat form tool. 


| 


A Studer set up for cylindrical grinding. Workpiece held between centers. 


Write For More Information 





Importers of Leading Precision Machine Tools 
Nationwide Sales and Service 
COSA CORPORATION, 405 LEXINGTON AVENUE, NEW YORK 17, N.Y. 








In Canada contact Cosa Corp. of Canada, Ltd., 1160 Lakeshore Rd., Long Branch, Toronto 14, Ont. 


Use Reader Service Card, CIRCLE 96 


standard 8-channel binary-coded deci- 
mal paper or plastic tape. Ten auxili- 
ary functions may be programmed in 
addition to dimensional data, using 
standard flexowriter codes. Flexibility 
of operation is provided by separate 
dial input switches that will allow man- 
ual positioning of the workpiece to the 


nearest ten-thousandth of an inch. Set- 
up is simplified by the zero offset fea- 
ture. This permits the initial reference 
point to be located on the work rather 
than on the table. 

The Bendix Corp., Industrial 
trols Section, 21820 Wyoming Ave.., 
Detroit 37, Mich. Circle 538 


Con- 


Hydraulic Cylinders 


Sheffer’s C4H Series hydraulic cylin- 
ders feature tie rod construction, long- 
wearing rod cartridges and four difler- 
ent types of piston packing. These in- 
terchangeable 2000 to 3000-psi cylin- 
ders have 14% to 12-inch bores with 17 


mountings. Tapered cushions eliminate 
cushion-adjusting provide 
gradual deceleration and eliminate 
shock upon entrance of cushion piston. 
Sheffer Corp., 326 W. Wyoming 
Ave., Cincinnati 15, Ohio. Circle 539 


screws, 


Ultrasonic Sensing 
System 


Consisting of two sensors and a 
transistorized central unit, the Sonac 
system uses beams of ultrasonic waves 


to count, control and monitor. It is 
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M1238-1818 — Range 18” x 18”, working 
distance 9” to infinity. Reads to 0.001” up 
to 24” working distance. Protractor ocular 
reads to 3 minutes of arc. Image is erect 


Cut inspection 
time in half 
with new Gaertner 

Coordinate Cathetometers 


These convenient, reliable optical 
instruments permit making precise co- 
ordinate measurements in a_ vertical 
plane. The two dimensions are measured 
with one setting, object does not have 
to be rotated. Inspection time is cut in 
half and resetting errors eliminated. 


Versatile Gaertner Coordinate Cathe- 
tometers are ideally suited for precision 
measurements on large objects; also ob- 
jects or points in recessed, remote, or 
inaccessible locations. Applications in- 
clude measuring jet engine sections, 
complicated castings, printed circuits, 
bolt holes and bosses on large piece parts, 
traces on cathode ray tubes, etc. 


Because these are optical rather than 
mechanical measuring instruments, you 
make non-destructive measurements 
without contact, distortion, or concern 
about pressure being applied to the ob- 
ject when making a setting. Instruments 
available in English or Metric system. 


M1236-46—- ——» a 
Horizontal range 6 

vertical range 4”. 

Reads to 0.0001 

working distance 5 

to infinity 


<——  M1236-22— 
Range 2" x 2", reads 

to 0.0001°’. Working 
distance 5’' to infinity. 
Shown with 19 mm 
mounting rod, and without 
telemicroscope. Instrument 
permits precise coordinate 
movement of other objects 
such as photo cells, 
probes, etc., in place 

of telemicroscope 


The Gaertner 
Scientific Corporation 
1241 Wrightwood Ave., Chicago 14, Ill. 
Telephone: BUckingham 1-5335 
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suitable for automatic counting, weigh- 
ing, positioning and similar production- 
line operations. In principle, the sys- 
tem operates similarly to photoelectric 
sensing systems. When the ultrasonic 
beam is interrupted, a control switch 
is actuated. The beam is not affected 
by vibration, dust and smoke. 

Aro Equipment Corp., Bryan, Ohio. 


Circle 540 


Band Machine 


Model 1612-UGT glide table utility 
band machine has a 16-inch throat and 
a 12-inch work height. The 24 x 24 


inch worktable, mounted on eight roll- 
ers, has 12 inches of manual travel or 
eight inches of travel with power feed 
attachment. Band speeds from 50 to 
5200 fpm in two ranges permit the 
use of a l-hp motor and saw bands 
from %6 to % inch wide. The table 
may be locked for contour cutting and 
a work-stop and mitering attachment 
are furnished. Other features are dual 
range transmissions, air pumps and 
chip blowers, band tension and speed 
indicaters and removable chip drawers. 
Light maintenance and toolroom work 
in steel as well as nonferrous metals, 
plastics, paper products and wood can 
be performed by this machine. 


DoAll Co. Circle 541 


Epoxy Resin Adhesives 


Three high-strength two-component 
modified epoxy resin adhesives that cure 
at room temperature under contact 
pressure are EC-1751, EC-1838 and EC- 
2054. They are used for high strength 
metal and plastic structural bonding 
applications where heat and/or pres- 
sure are not feasible in the bonding 
operation. All three adhesives main- 
tain high-strength properties over a 
service temperature range of 67 
to 160 F. Shear strengths of metal to 
metal assemblies bonded with these 
adhesives range from 2300 to 3200 psi 
at 75 F service temperature. They have 
high creep resistance under constant 
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American Twist Drill Co. 
Detroit, Michigan 
Subsidiary of: 

Cutting Tool Division 
Brown & Sharpe Mfg. Co., 
Providence 1, Rhode Island 


iMERICA 





MILLING® 


fone 


{ 


The best way to cut 
ALUMINUM, is with CARBIDE! 


Carbide cuts faster, smoother, 
cooler and is much more 
economical, especially when 
milling ALUMINUM! 


NELCO manufactures 121 
different, “standard”, off-the-shelf 
End Mills engineered for 

milling ALUMINUM! 


ALUMINUM is a relatively 
soft material but it is one 
of the most abrasive. 


Cutting tools that are not designed 
to mill ALUMINUM can make 
production very expensive. 


NELCO manufactures the most complete 
variety of Carbide Cutting Tools, 
engineered to mill ALUMINUM y 
and they are available through 

your Local Distributor. 


CUTTING 


hYOOLS 


TOOLS of today 


stress, exceptional adhesion to metals 
and plastics and good resistance to wa- 
ter, hydraulic oil and aromatic fuels 
Their self filleting properties makes 
them useful for honeycomb sandwich 
construction. The paste type consist- 
ency of the adhesives provides void 
filling properties which permit the 
structural bonding of loosely fitting 
parts. This property also permits them 
to be used as a synthetic solder or void 
fillers for repairing and filling holes. 
dents and cracks in metal parts, cast 
ings and sheet metal. Being 100 per- 
cent nonvolatile, these adhesives are 
particularly useful for bonding imper- 
vious surfaces. 

Adhesives, Castings and Sealers Div.. 
Minnesota Mining and Mfg. Co., 900 
Bush Ave., St. Paul 6, Minn. Circle 542 


Holding Device 


Work loads up to 70 lb can be 
rigidly held at any angle by this multi- 


ing device. Named the Roto-Arm, this 
device has an arm for attachment of 
work loads, which can be moved up and 
down from 110 deg to a vertical posi- 
tion. On a horizontal plane, work can 
be rotated to any position or moved 


radially 20 deg from center in any di- 
rection. The swivel at the base can be 
rotated 360 deg without changing the 
vertical angle position. The device can 
be used on assembly lines, inspection 
lines, conveyor or permanent bench 
mountings. 

Charles Parker Co., Meriden, Conn 


Circle 543 


Electronic Die Protector 





NELCO Tool Co., Inc. 
Subsidiary of: 
Cutting Tool Division 
Brown & Sharpe Mfg. Co. 
Providence 1, Rhode Isiand 


Punch press die damage can be pre- 
vented by the Bulletin 5107 die pro- 
tector. It allows the press to recycle 
only if a part is ejected from the 
previous cycle. The protector can be 
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purpose holding and assembly-speed- ~ 


used with automatic or manually fed 
presses having electric clutches and 
will detect parts of any shape and 
material. Models designed for using 
three different methods of detecting 
ejected parts — photoelectric, impact 
and RF coil-—are available. 

Clark Controller Co., 1145 E. 152nd 
St., Cleveland 10, Ohio. Circle 544 


Liquid Blast Machine 


Model 12 liquid blast cleaning ma- 
chine has a maximum air consumption 
of 20 cfm at 100 psi and a 40-gpm 
pump with a 1/3-hp, 110-volt, single- 


phase motor. The air supply and win- 
dow-washing mechanism are regulated 
by electrically controlled solenoid 
valves. The interior of the machine is 
13% x 20 inches and the door open- 
ing is 13% x 101% inches. 
Hydro-Hone Corp., 11055 S. Palmer 
Ave., South Gate, Calif. Circle 545 


Programmed Numerical 
Control 


A two-axis, point-to-point program- 
med numerical control system, applied 
to a special large drilling machine with 
a six-face turret head, has a 90-inch- 
long fixed table over which is mounted 
a Brown & Sharpe Model B six-face 
turret drilling head which has 90 inches 
of programmed movement in the longi- 
tudinal axis, and 20 inches of pro- 
grammed movement in the transverse 
axis. The spindle feed, or Z axis, of 
this machine is not programmed, but 
turret selection is. Numerical input 
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the form of either one-inch-wide, eight- 
track punched tape or manual rotary 
switches. Decimal readout of the in- 
put data is provided by numerical in- 
dicator tubes. Numerical indicator tube 
readout of the turret face selected is 
provided, with a dial switch to allow 
manual selection of the turret face. 
Full-range zero offset control is pro- 
vided for both table and saddle mo- 


tions, thus allowing the zero datum 
lines to be set to any position desired. 
The position-measuring system for both 
the head and saddle motions is by three- 





——E 





Rol-Di-Feeds 


selected by 
Eastern Tool & Stamping Company 


for VERSATILITY ! 


The 9” Rol-Di-Feed feeds up to 9” 
on each press stroke. The 12” Rol- 
Di-Feed up to 12” per stroke. These 
are but two of 15 dependable 
Dickerman Feeds that are available 
off-the-shelf for immediate delivery 
to solve practically all of your press 


Dickerman 9” Rol-Di-Feed handles 
brass stock .064 thick and 8” wide 
with dependability, hour after hour. 
Draw of 2” is required on this box 
shaped piece part. 


feeding production problems speed- 
ily, dependably. And versatility of 
Dickerman Feeds makes them in- 
terchangeable on job after job. They 
feed deep drawing dies, progressive 
dies, piercing or blanking dies with 
equal ease, accuracy and economy. 


Send for literature and 
prices on 15 Dicker- 
man stock feeds today! 





data to the control system can be in H. E. DICKERMAN MFG. CO. 381 Albany Street, Springfield, Mass. 
Use Reader Service Card, CIRCLE 100 
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speed synchro data packages mounted 
and geared to the machine lead screws 
Resolution (the smallest increment of 
length that can be programmed) and 
zecuracy, respectively, of both pro- 
grammed motions is 0.001 inch and 
+0.001 inch. The head and saddle are 
simultaneously driven to the program- 
med positions by d-c motors under con- 
trol of the numerical control. The d-c 
motors are backed up by a reversing 
electronic drive. Maximum positioning 


speed is 150 ipm. 

Reliance Electric and Engineering 
Co., 24701 Euclid Ave., Cleveland 17, 
Ohio. Circle 546 


Drill Press Table 


Operations such as drilling, milling, 
grinding and indexing can be _per- 
formed on this all-purpose dri!l press 
table. The No. 500 table. installed on 
the press column, provides two cross- justment. Take-up adjustment is pro- 
slide movements together with 360-deg vided for wear in worm and gear and 
rotary feed and graduated tilting ad- both dovetail cross slides are furnished 
with adjustable gibs to compensate 
for wear and to assure ease of travel 














: 


UNIPUNCH SERIES 
and shaped holes 
ld stee equiy 


B’ I 


How UNIPUNCH Hole Punching and 





Notching UNITS save time and cut costs | sroder 200 


Unipunch Tooling System produces cus 
tom setups with standard units. Simply 
set up the units outside the press accord 
ing to the desired hole punching and 
notching pattern; slide onto press bed 
and start producing parts with first stroke 
of ram nothing attached to press ram 

Unipunch self comtained Units perma 


tvpes of Serve Units have popular standard &"s 
height and 4 e height 


to suit operation and material. 


ieeiiiiai aeinin Ba a ia th i Chicago Tool and Engineering Co.. 
and shaped holes up « n diameter in up to %” mild 8383 S. Chicago Ave.., Chicago 17, Ill. 


AH” for up to thick). Notching Units ~— a 
ner dg und special shaped notches may be Circle 547 


in combination setups with hole punching units 


Automatic Marking 
Machine 


This automatic marking machine 
marks small parts electrochemically 
It is primarily used on thin pieces, 


such as feeler gages and hard pieces 
such as carbide tips. 

Electromark Corp., Cleveland, Ohio 
Circle 548 





Sensitive Drilling Machine 


sensitive drilling ma- 
chine has a built-in speed control that 
nently align punches and dies no ad- a, ; 
allows infinitely variable speeds from 

2, »cione > 
be used and re-used in innumerable set- 2000 to 11,000 rpm. Designed to take 


ups NO dead” unproductive storage. all standard jewelers chucks, collets 


justment or aligning. These Units may 


Various mounting methods permit Uni and attachments, the spindle has a 
punch Units to be used in presses or maximum runout of 0.0002 inch. Verti- 
ress brakes no special capital equip- cal travel of the 4inch-diam table is 
ment required for production of parts. 114 inches. Over-all height is 17 inches 


For complete information on punching and notching and base size is 514 x 6 inches. Drill 


sheet metal, plates, aneles 


i 


channels, extrusions capacities are 0.004 to %2 inch. 


WRITE FOR CATALOGS TODAY Lloyd Tool Corp., P. O. Box 4007, 


PUNCH PRODUCTS 


Pasadena, Calif. Cirele 549 
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Punched Tape 
Code Converter 


While preparing original data on a 
Friden flexowriter, this operator is 
simultaneously punching a by-product 
8-channel tape. The tape can be con- 
verted to a 5, 6 or 7-channel code sys- 
tem by the Friden code converter on 
the right. This machine offers high- 
speed conversion of any 5, 6, 7 or 8- 
channel code system, one to the other, 
as required. It reads 1180 codes per 
minute and accepts tape 46, Y or 
| inch wide. The converter has a parity 


UT 1TtIN A DIE 
PRODUCES 
ST eae TERMINAL 
sok a wll iin coe chk | lO Ee 3 


to insure output code is punched for 
every input code read. Tapes for com- PE R M i 4 U T £ 1 
puter input and machine-tool control ® 
are among the common uses of the 
converter 


wUCT, Y 
ax 

a 7) Y 
fh ; 

y} 


Friden, Inc., 421 University Ave., oe 
Rochester, N. Y. Circle 550 ‘ ? Ye 90) 


A) 


Sine Angle Magnetic 
Chucks 


Two new sine angle models have 
been added to a line of permanent mag- 


net chucks. They provide a time-sav- We have all heard the saying “’. . . the One of the requirements that called on 


ing, trouble-free means for setting light impossible takes a little longer.’ B. Jahn all the B. Jahn ingenuity is the two tubu- 


eae baton amriged sy pf = has just run 200,000 of these Beryllium lar sections of this complex terminal that 
Copper Terminals, to Production Prove are opposed to the stroke of the press. 
a seemingly impossible progressive die These were produced by rolling stock 
job at 100 pieces per minute. This is do- around 2 arbors and then withdrawing 


ing the impossible “right now!” them from the side. 


- : Unusual B. Jahn Dies are sav- 
Electronic Terminal 


STOCK Beryllium Copper ing millions of production dol- 
STOCK DIMENSION 1%)’ wide .015” thick lars in press rooms all over the 
PROGRESSIVE DIE 10 working stations 


world. B. Jahn ingenuity may 
PRODUCTION 100 pieces per minute 


save for you, too. 


: , Write for illustrated 
models, a control knob on either side Sondinun®, Soke 
will quickly energize the magnetic sur- PROGRESSIVE DIES 
face lightly for easy positioning of the | 1 | 
work or for maximum grip. Lock 0 


screws, which are turned toward the 
operator, lock the plates at any angle. THE B. JAHN MANUFACTURING COMPANY, 
(Continued on page 190) CHERRY & ELLIS STREETS, NEW BRITAIN, CONWECTICUT 
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c STEERING 


YDRAUL 
« USING 


GEAR HO 
4- Recessing 
24 - Chamfering 
24 - Tapping 

32 - Checking 


OPERATIONS: 
8 - Milling 

30 - Boring 

40 - Drilling 





300 FEET LONG... 
completely set up and tested before shipment 


Greenlee’s manufacturing facilities have expanded to keep pace 

with customer requirements for mechanized production equipment. 
Complete transfer machines are production proven on our 

assembly floor before delivery. Test runs are made with coolant 
supplied from a central system built into the assembly floor. 

Actual production is simulated except that test run parts are subjected 
to 100% inspection . . . customer changes are made more readily 
and economically. This careful testing and thorough inspection 

pays off after installation . . . gets you into full production faster. 


Let a Greenlee representative give you the facts and figures. 


1928 MASON AVE. ROCKFORD, ILLINOIS 


) 
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Twin Mill 


NICHOLS MILLERS... 


Ideal Basic Machines 
for Automatic Production 


NICHOLS MILLERS are versatile, work- 
devouring machine tools, unexcelled in 
accuracy and fine workmanship. 


The TWIN MILL is practically TWO milling ma- 
chines in ONE. Opposed Milling Heads have SIX- 
WAY adjustability for quick set-up and flexible 
approach to complex light milling operations. 
Push a button, and an automatic table cycle gives 
you TWO completed milling cuts. This unique 
duplex Miller is a cost-cutter without equal! 
For high production precision milling where the 
double-barrelled approach of the TWIN MILL 
is not required, there are single spindle NICHOLS 
Semi-automatic Millers of varying work ranges. 
In addition to automatic table cycles, synchro- 
nized automatic down-feed of spindle head and 
automatic cross feeds are available. 

NICHOLS MILLERS have a magnetic attraction 
for the Tool Engineer's ingenuity. 

Write for literature and illustrations. 


A NEW 16 mm. sound, color movie is available for free 
showing. May we reserve it for you? 


MANUFACTURED BY W. H. NICHOLS COMPANY 
Nichols 8SA 
Semi-automatic ; - National Distributors THE ROBERT E. MORRIS COMPANY 


REM SALES DIVISION 


5006 FARMINGTON AVENUE e WEST HARTFORD 7, CONN. 
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so fast... 


«2. you may not believe it! 


At 1500 strokes a minute — maybe better — this 
new Emhart press zips open a fresh, exciting page in 
metal fabrication. And in non-metallic fabricating, 
as well. We have the feed to go with this super-speed, 
too, plus the experience to help you realize the full 
potential of this press. The dramatic — and believable 
— details are yours for the asking. 

EMHART MANUFACTURING COMPANY, 

HUDSON DIVISION, HUDSON, N. Y. 


E> EMHART 


Use Reader Service Card, CIRCLE 108 





TOOLS of today 


Angle settings are obtained by use of 
gage blocks and a precision-ground 
step on the base plate makes it possible 
to set angles down to zero. Back and 
end stops, both readily adjustable, are 
provided on both models. Both chucks 
feature a powerful rotary pack which 
is permanently magnetized and requires 
no wiring. Tool steel sine rolls are 
hardened and lapped and positioned 
on five-inch centers within +0.00015 
inch. Round and straight within a tol- 
erance of 0.00005 inch, they parallel 
with each other and the work surface 
within 0.00010 inch. The precision- 
ground work surface is flat, square 
with the sides and parallel to the base 
within 0.0002 inch. Model 8866-1 is 
specified for simple angles and model 
8866-2 for compound angles. 

Taft-Peirce Mfg. Co.. Woonsocket, 
R. I. Circle 551 


Triple Action 
Hydraulic Press 


Most types of metal up to 4 inch 
thick can be blanked to surface ac 
curacies within 0.0005 inch in this 
triple-action hydraulic press. The 
blank punch works against a bottom 
punch and die cushion, while a third 


action clamps the material firmly dur- 
ing the blanking stroke. The press, 
available with automatic feeding and 
scrap removal, cycles in excess of 100 
spm. 

Hydraulic Press Mfg. Co., Mount 
Gilead, Ohio. Circle 552 


Single-Spindle Automatic 


Incorporating an air-operated disk 
type friction feed clutch, the Cleveland 
21-inch Model AW single-spindle 
automatic has variable forward and 
return turret feeds. The machine has 
40 spindle speeds ranging from 69 to 
1920 rpm and four automatic changes. 
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A 5-hole, 1154-inch-diam tool turret, 
having a 9-inch tool circle, using 
Geneva indexing mechanism, is pro- 
vided. 

Cleveland Automatic Machine Co., 
Cincinnati 12, Ohio. Circle 553 


Duplicating Turret 
Punch Press 


This machine, a combination of a 
turret punch press with a duplicating 
table, is well-suited to short and me- 
dium production runs and light metal 
fabrication. The table handles tem- 
plates up to 241% x 18% inches. Holes 
on the workpiece are located by in- 


serting a stylus in holes drilled in 
the template clamped to the duplicator 
table. Stylus and actuator buttons are 
incorporated in gripper handles. The 
semiautomatic machine has 18 punch 
and die combinations. 

Rotex Punch Co., 2350 Alvarado St., 


San Leandro, Calif. Circle 554 


Adjustable-Speed Drive 


General Electric’s static adjustable- 
speed drive, Statrol, has instant start- 
ing‘ability and is capable of operating 
under extreme environmental condi- 
tions. The heart of the drive is its con- 
trol module which combines a silicon- 
controlled rectifier and encapsulated 
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circuitry. This control module, along 
with a potentiometer and disconnect- 
ing means, constitutes a complete con- 
trol for starting, stopping and adjust- 
ing the speed of a d-c motor. It is avail- 
able in ratings for %0 to 34 hp and 
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Reed Thread Rolling Attachments 


For Over 100 Different Screw 
Machines and Automatic Lathes 


Reed thread rolling attachments were devel- 
oped with the assistance and cooperation of 
screw machine and automatic lathe manufac- 
turers. This close association has resulted in the 
development of a versatile tool offering wide 
capacity for varied applications to meet the 
demands of thread and formrolling requirements. 


STANDARD SERIES B 


Adapters for over 300 different cross slide applications 


> > Tr 
EU bu 


Special attachments designed and built for 
single and multi-purpose applications 


Write for your copy of Thread Rolling Attachment Bulletin B-2 for 
helpful information on Thread and Form Rolling 


REED ROLLED THREAD DIE CO. 


Specialists in Thread and Form Rolling Tools and Equipment 
HOLDEN, MASSACHUSETTS, U.S. A. 


Sales Offices in: Buffalo, Chicago, Cleveland, Compton, Calif., Denver, Detroit, Englewood, N. J., 
Houston, Indianapolis, Milwaukee, Montreal, New York City, Phila., Pittsburgh, St. Louis, Syracuse, Toronto 
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TRA-170 
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HeG oe : 


has a standard speed range of 8:1. It 
DIE HEAD g " 
can be operated from any standard 
voltage. 
General Electric, Schenectady 


N. Y. Cirele 555 


Destacker & Sheet Feeder 


Blank sheets are lifted, indexed for 
ward, deposited on the feed station and 
pushed into another machine with this 
automatic vacuum cup destacker and 
sheet feeder It incorporates a stock 

STYLE DMS index conveyor which will hold two or 
STATIONARY) 


FOR TURRET LATHES 


STYLE AND SIZES FOR ALL MACHINES ON WHICH THREADS ARE CUT 


This die head ts unique 


THERE 18 NO OTHER LIKE IT 


threads with insert chasers. These are, in reality, small 
nd of large and expensive chasers, but with this important 
ence their cost is so low they can be even thrown away when dull 
example, for approximately $50 you can get a dozen sets of insert chasers, 
t ground ready to go. Change now to insert chaser die heads 
ind Walk your per.sormance improve “UNIFIED AND AMERICAN SCREW THREAD 


sent tree on request 


THE EASTERN MACHINE SCREW CORPORATION 27-47 Barclay St., New Haven, Conn. 
Use Reader Service Card, CIRCLE 110 





more stacks of blank sheets When 


dunnage or pallets are used, the stock 


BRINELL HARDNESS 
TESTS WITH 


POR Die & Automation, Inc. 5353 Dixie 
Highway. Hamilton, Ohio. Circle 556 


index conveyor is equipped with an 
empty pallet removal station 


ONE Honing Machine 
TEST HEAD This honing machine is equipped 


FITS MANY with a 12-inch stroke and a 12-inch 


swing and will hone bores up to two 


INEXPENSIVE inches in diameter at maximum stroke 


King Test Head \ sizing mechanism maintains size 


with Chain Adapter ADAPTERS consistency within 0.0002 inch from 


King Test Head 
in 1342” base with 
King Brinell Scope 


King Bore Brinell 
with small test 
head for pipes, 
cylinders, etc. 








The KING PORTABLE HARDNESS TESTER 
To test any size, shape or thickness of metal. 
Makes guaranteed accurate on-the-spot tests — anywhere! 
Gap 10” — 1342” — 30”. Throat 4” — 634” or larger with 
chain adapter. 
Loads from 6242 Kg. to full 3000 Kg. 5mm or 10mm steel or 
King Test carbide ball. 
Head in Will make tests in places no other tester can reach— includ- 
30” base ing cylinder bores. 


Write for literature and prices to Dept. TE-11-60 


KIN TESTER CORPORATION 440 N. 13th St., Philo. 23, Pa 


Known the world over for accuracy and dependability 
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bore to bore. Definitely variable speeds 
indicated on 


right side of the 


from 270 to 870 rpm are 
the plate on the 
column. 

Barnes Drill Co 
Circle 557 


Rockford, Ill 


Nylon Drill Sleeve 


Up to 25 vibration 
transmitted to 
edge of the tool is absorbed 
“Drill-Dapter.” A red 
protects new drills, pre- 
drill shanks. A white 
nylon model is used to hold drills with 
broken or scarred 
life to tools that would 
White 


nter hole in the tang 


percent of the 
that may otherwise be 
the cutting 
by this 


ny lon 


nylon 
model 
venting scoring ot 
shanks, giving new 
otherwise be 
models 
to make 


damaged 


unserviceable nylon 
have a ce 
centering and regrinding of 
drills easy 

American Twist Drill Co 


Mich. Circle 558 


Detroit, 


Travel Head Seam Welder 


A spec 
with 


blank 


ial trave ead 


lorming 


seam welder 
transfers, the 


from the osition imnto the 


forming unit, where it is formed into 
1 shell and the side 
After the 


forming 


seam is welded. 
consummated the 
and the 
ts the 
The seam is approx- 
Weld pressure 
is approximately 1200 lb at 60 psi. 
Weld speeds are adjustable from 200 
to 400 ipm. 4 200 KVA welding trans- 
former supplies 


weld is 


clamps release trans- 


fer mechanism ejec welded part 
from the machine. 


imately five inches long. 


welding power. Pro- 
duction is over 500 parts per hour. 

[he Federal Machine and Welder 
Co.. Warren, Ohio. Circle 559 
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Automated Tapping Unit 


A tapping unit utilizes the lead screw 
principle providing economy of time 
and cost by enabling pitch change with 

lead producing 
accurate threads. Use of a 


the one screw and 
highly 
coarse pitch ground thread lead screw 
and nut reduces the effect of wear and 
pitch is 
only one 


provides long life. Tapping 
changing 


of the unit. 


changed by 
at the back 
plished in less than 10 minutes and is 


geal 


This is accom- 


from one-third to 
of changing the lead 


made at a cost of 


one-tenth the cost 
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screw and nut of other lead screw tap- 
pers. The unit is completely self- 
contained and may be mounted in any 
from vertical to horizontal. 
An oil pump provides circulating oil 
lubrication to all bearings and gears. 
All rotating parts are mounted on ball 
bearings and the guide rods operate in 
type 
Safety controls prevent over- 


position 


ball bushings instead of sleeve 
bearings. 


travel in either direction and prevent 








NOBODY SAID Wuldat- he Lone 


BUT ONLY LEMPCO 2 POST STOCK™ DIE SETS COULD 00 TM! 


To the best of our knowledge, 
Lempco is the only 2-post 
STOCK* die set which could 
produce this electronics part 
from .001” thick high nickel 
alloy material—with punched 
holes of .001’’ diameter. This 
die, mounted in a standard 
Lempco STOCK * die set, pro- 
duced 30,000 burr-free parts 
on its initial run. 


Users everywhere have found 
that aSTOCK* Lempco 2-post 
die set will out-produce special 
4-post. “friction type” sets—at 
a fraction of the cost. You can 
prove this to yourself! 

*Off-the-shelf DELIVERY, with 
warehouse stocks in all major 
metalworking areas of the U.S.A. 


a> 


MATERIAL: .001” Thick, High Nickel Alloy 
Punched Holes, .001” Diameter 


+. 
we ea * 
0) Ae 
2 


WRITE OR PHONE US TODAY 
FOR FURTHER INFORMATION. 


Diebuilder: Vamco Machine & Tool, Pittsburgh 


DUNHAM RD. - 


BEDFORD, OHIO 


Np || STRIAL [[][_ Tet. Montrose 2-2400 — cleveland Exchange 
WH 


ERE 


CONTROLS 
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damage if the spindle hits an obstruc- 
tion. Completely automatic cycle, man- 
ual or jogging operation may be 
obtained with standard controls. Max- 
imum stroke is 5 inches with 3-inch 
rapid approach and 2-inch lead screw 


travel. All movements are adjustable 
and may be correlated for automatic 
operation. The tapping unit illustrated 
has a 1-spindle double eccentri adjust- 
able tapping head attached. 
Thriftmaster Products Corp., 1048 N 
Plum St., Lancaster, Pa. Circle 560 


nt 


I 
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Machine Clamp 


Specifically designed for all general 
purpose milling operations, model No 
ST3T clamp can be set up in seconds 


on any T-slot base machine or fixture. 
The clamp adjusts from 0 to 2-inch 
heights without extra parts. The opera- 
tor hand-tightens to pressures that will 


x 
« 
. 


' 


; | 


not disengage under strain. The design 
combines screw adjustment at the han- 


This DOUBLE-DIAMOND knur! anette 
marks the BRISTOL “Series '60” 


to produce a compact unit that elimi- 
nates spacer blocks and wrenches and 
enables clamping of dissimilar parts 
with no time lost in setup. A sister 
clamp, model No. ST2T, provides the 
same time-saving advantages to light- 
duty milling and drilling on T-slot base 


THE BRISTOL COMPANY Soci’ Scs.°v0 lai 


Diego 1, Calif. Circle 561 
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Notching Press 


Three models of the Hydramic notch- 
ing presses are available with capaci- 
ties of 10, 20 and 30 tons to handle 


from 
inches in metal 
inch. A 1%4-hp 
hydraulic power unit, which weighs 20 
lb, is standard. 

W. A. Whitney Mfg. Co., 636 Race 
St., Rockford, Ill. Cirele 562 


maximum notching dimensions 
2 x 1 inch to 24% x 2 


thicknesses up to %¢ 


Finishing Machine 


This air-cushioned vibratory finish- 
ing machine can be used for finishing 
nearly all ferrous and nonferrous met- 
als as well as plastics and ceramics. 


Four rubber air cushions provide sus- 


Fangborn | 
Pang 


pension for the vibratory container and 
another set absorbs floor vibration. No 
springs are used. The machine is man- 
ufactured in five sizes, ranging from 
114% to 18 cu ft. 

Pangborn 
Circle 563 


Corp.., Hagerstown, Md. 


Combined Drill 
Countersinks 


Heavy-duty combined drill and coun- 
tersinks have design features that con- 
tribute substantially to their efficiency 
and economy in operation. The heavy 
tapered web and shorter drill length 
add extra strength to the dull section 
that minimizes point breakage. With 
the split point grind, the drill point be- 
gins cutting immediately on contact 
with the work. The drill will not crawl 
or wander when feed pressure is built 
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up, resulting in greater accuracy in lo- 
cation of center hole. Less thrust pres- 
sure is required to penetrate the work, 
helping to minimize point breakage. 
The tools are carried in stock both in 
plain and Bell style. 

Q-T Tool Co., 1000 R St., Bedford, 
Ind. Circle 564 


Multipurpose Machine 


Model TE-250, a shearing, forming 
and piercing machine, cuts in the cen- 
ter of 14-inch mild steel plate without 
a starting hole. Other improved fea- 
tures include a simplified stroke adjust- 
ment with positive stroke scale and 
streamlined design with all controls on 
one side of the machine for ease of op- 


ne 


eration. The new model, largest of the 
line, has all of the operational and safe- 
ty features of previous models. Maxi- 
mum edge-cutting capacity is 1 gage 
in mild steel plate and 5 gage in stain- 
less steel. Throat depth is 4914 inches, 
permitting circle cutting to 48 inches. 








NOW—BETTER SURFACE FINISHES 
WITH MINIMUM PARTS PREPARATION 


Roll-A-Finishing, cousin to Cogsdill's famous Bearingizing process, 
reduces 80 to 200 micro-inch surfaces to + .0002 to + .0025 toler- 
ances and 2 to 10 micro-inch finishes. Special high speed equipment 
is mot necessary; parts preparation is minimized since holes may 
be rough-bored to tolerances up to .005 before Roll-A-Finishing. 
Roll-A-Finishing exerts a steady rate of pressure against the 
work surface. The metal flows ovt ahead of the tool, filling 
microscopic valleys and leveling the peaks. Surface hardness 

is increased 5% to 10% with a penetration of .010 to .030. 

When the tool enters the hole, tapered rolls ride up the 
inversely tapered mandrel, increasing tool O.D., and exert- 

ing a predetermined rate of pressure. On passing through 

the work, the rolls glide down the mandrel to permit 


free return stroke. 


From rough bore to low micro- 
finish - - ~ in one pass! 


For better fin- 
ishes, get the 
Roll-A-Finishing 
story in the 
Cogsdill catalog. 


Cogsdil 


TOOL PRODUCTS, INC. 
12980 W, EIGHT MILE RD, OAK PARK 37, MICH. © WESTERN BRANCH: PHONE PL 3-3921, LOS ANGELES, CAL, 


Use Reader Service Card, CIRCLE 114 


195 





TOOLS of today 


diam inside the throat. Model TE-250 
operates with a reciprocating upper 
and stationary lower tool. An infinite 
range of tool strokes is available from 
0.035 through 0.250 inch, with strokes 
per minute (in relation to material 
thickness) being automatically reg- 
ulated when setting stroke length. The 
machine has a cutting speed of up to 
36 fpm, with number of cuts per minute 
from 1750 to 3500. It cuts straight, 
circular, irregular shapes, 
slots and louvers, as well as performing 
flanging, 
joggling, nibbling and hole- 
piercing operations. 

Lennox Tool and Machine Builders, 
Lima, Ohio. Circle 565 


inside or 


beading, planishing, edge 


bending, 


Production Saw 


Designed with a horizontal cutting 
head to cut with the top saw band, the 
Continental Production Saw permits 
the use of 2-inch-wide tungsten car- 
bide-tipped sawbands. It has a 10-hp 
drive and 16x20-inch capacity. 

Its features include electrically pro- 
grammed _ stock 


indexing, micrometer 





le ot 


MATERIAL: 
JOB: 

END MILL: 
SPEED: 
FEED: 
COOLANT: 


at 


a 


304 Stainless Steel 

Slab milling; 2” wide x %” deep 
Eclipse #425, 1” 4-Flute 

40 S.F.P.M. (153 R.P.M.) 

1% in./min. 

Water Soluble 


a 


4 > 
—ta7 ~ 


ECLIPSE COUNTERBORE COMPANY 


END MILL DIVISION 


DETROIT 20, MICH. 
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length adjustment, automatic chip dis- 
posal, overhead mounting of main and 
outboard vises, servo-regulated cutting 
rate, planetary chip brush and stand- 
ardized worktables. 


DoAll Co. Circle 566 


Abrasive Belt Grinder 


Available with single or double-spin- 
dle assemblies, the Loungway rise and 
fall abrasive belt grinder automatically 
rough grinds and finish grinds contour 
and form parts in one cycle. Work- 
pieces up to 4 x 6 inches long travel 
on a table operated by air motor and 
hydraulic check units. The machine is 
equipped with a floating piston for even 


pressure on abrasive belts, adjustments 
for belt alignment and tracking, and a 
cam-operating, air-powered 
dexing of the table. 

Eastern Machine Screw Corp., New 
Haven 6, Conn. Cirele 567 


speed in- 


Phosphating Compound 


A phosphating compound for simul- 
taneous cleaning and phosphating of 
iron, steel and zinc has been formu- 
lated to meet the exact requirements 
of more than a thousand metalworking 
plants and developed as the result of 
a nation-wide market survey recently 
completed by the manufacturer. Ap- 
plied by 
steam cleaner, the cleaner produces a 
light (up to 70 mg/sq ft), very tight, 
smooth and uniform phosphate coating, 


immersion, spray washer or 


assures paint adhesion and prevents the 
rapid postrusting of metals 
painting. It is extremely low foaming, 
low sludging and free rinsing, and re- 


be fore 


quires a minimum of temperature con- 
trol when used between 140 and 180 F. 

Turco Products, Inc., 24600 S. Main 
St., Wilmington, Calif. Circle 568 
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Straightening and Cutting Machine 





i? 


Coiled nonferrous metal and plastic 
tubing can be straightened and cut in 
lengths from \e inch to 10 ft with this 
automatic machine. It accommodates 
tubing up to 34-inch diam and can be 





Maximum 
Diameter — 5 inch. 


For fast-production, 
multi-spindle 
machines. 


Specially heat-treated, 
high speed steel. 


With back taper or 


radial relief. 


Made by 
specialists in 
the design 
of small 
tools. 


os 
2 
q 
a 
idl 
& 
a 


WOODRUFF & STOKES CO. 
INCORPORATED 
Bidg. 32, 357 Lincoln St., Hingham, Massachusetts 
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adapted to cut up to l-inch diam round, 
hex or square bar stock. Tubing can 
be cut up to rates of 5000 pieces per 
hour and change-over from one cutting 
length to another is done by dial in 
30 sec. 

Precision Parts Co., Inc., Box 149, 
Haddonfield, N. J. Circle 569 


Jig Borer 


The No. ll, Moore jig borer, de- 
signed for working to split-tenth tol- 
erances, has a_ three-position clutch. 


Other features include infinitely var- 


iable spindle speeds ranging from 120 
to 2400 rpm, the elimination of gibs 
and overhang, a 101% x 191% x 16-inch 
table, and microsetting of vernier dials. 
It also has V and flat ways, single 
lever front and back table clamps, two 
feeds, 15%g-inch-diam leadscrews and 
chrome-plated dials and _ reference 
scales. 

Moore Special Tool Co., Inc., Bridge- 
port, Conn. Cirele 570 


Portable Belt Grinder 


Combining the backstand idler prin- 
ciple of abrasive grinding with power 
and portability, this portable abrasive 
belt grinder grinds and finishes in one 
operation. Chattering, bumping and 
bouncing have been virtually elimi- 
nated with the resilient rubber contact 





DIRECT READING 
TO .0002’” 


with full 
magnification from 
zero fo infinity 


MICRO-ALIGNMENT 


TELESCOPE 


For precise alignment of all 
points at any distance; for es- 
tablishing and checking 
straightness, parallelism and 
squareness; with full magnifica- 
tion of 32X or 45X, from zero 
to infinity. 


The Micro-Alignment Tele- 
scope is the universal precision 
optical tooling unit for align- 
ment of machine tools, textile 
and plastic machinery; for ship- 
building, missile launching, air- 
craft and missile assembly. 


Optical micrometers read di- 
rect to .001” (standard) or 
.0002” (special). Right angle 
eyepiece and auto-reflection 
and auto-collimation acces- 
sories are available. 


Optical tooling publications: 
“Penta Prism Behavior” and 
“Precision Polygons” —a full 
treatment of the most impor- 
tant optical tooling acces- 
sories. 


=a ed E> 
EQUIPMENT COMPANY 


DIVISION OF ENGINEERING AND 
SCIENTIFIC INSTRUMENTATION 


431 SOUTH DEARBORN S&T. 
CHICAGO 5G, ILL. 


Use Reader Service Card, CIRCLE 117 


197 





TOOLS ‘of today 


wheel which supports the abrasive belt. 
Designed with a slotted face, the con- 
tact wheel keeps the belt cool and 
lengthens belt life. The belt has a 
speed of 7000 fpm and the tool is pow- 
ered by a 2-hp air motor. 

Aro Equipment Corp., Industrial 
Div., Bryan, Ohio. Circle 571 


™ | Tape Controlled 
Automatic Machine @ * | Positioning Unit 


Loading The Ferranti FP-22 tape controlled 


Feeds an 8-hour supply of positioning unit, illustrated as demon- 
any length stock from 4° to ’ strated on a Burgmaster turret drilling 
20° . . . in any length feed- 
out... of any ferrous, non- 
ferrous, fibre, wood or plas- Pes : 
tic material . . . ranging in such auxiliary functions as tool selec- 
diameter from i,” to 14”. tion, coolant flow and spindle speed. 


. The FP-22 is a compact, completely 
ii invouUSs transistorized unit. Its diffraction grat- 
ing measuring system is independent of 


the machine’s drives so that table posi- 


Automatic Feed tion is measured directly, and accuracy 


machine, positions the workpiece to an 
accuracy of 0.0005 inch and controls 


of bars, rods, tubing in practically 


every shape used! 





LIPE AML Bar Feeds will give you faster, finer production 
with less scrap and refinishing and a more efficient use 


of manpower. 


They are applicable to a wide variety of machines, 
including single-spindle automatic screw machines, turret 


lathes, centerless grinders, abrasive-wheel cut-offs, punch of the system does not depend on the 


presses, cold headers, die machines and others. precision of the gearing and lead 
screws. The unit’s floating zero facili- 
Sold and serviced by franchised distributors in principal tates quick setup with inexpensive tool- 
ing, since the reference point may be 
located on the workpiece rather than 
locating the work to a specific zero 

point. Additional flexibility is pro- 
STOP CUTTING AIR AND YOU START CUTTING COSTS vided by the manual dial input and 
position indicators. With these features, 
work may be interrupted at any point 


industrial areas. Write or wire for complete information. 
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and additional operations performed 
without loss of synchronization with 
the tape. Binary-coded decimal tapes 


are prepared on standard Flexowriter 
parity check for tape errors, while the 


Use Reeder Service Card, CIRCLE 118 
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feedback information is continuously 
checked by means of ternary logic cir- 
cuits. Another safety feature of the 
FP-22 is its supply, 
which guards against troublesome line 
voltage fluctuations. 

Industrial Controls Section, The 
Bendix Corp., 21820 Wyoming Ave., 
Detroit 37, Mich. Circle 572 


battery power 


Bending Press 


Model 5-T bending press increases 
production 25 to 50 percent by bending 
two tubes with each stroke. When han- 
dling two tubes at once, the Model 5-T 
is rated at 900 strokes or 1800 bends 
an hour. With its additional bending 
capacity, the 5-T handles jobs in the 


heavier and larger areas beyond the 
capacity of smaller presses. It can han- 
dle two l-inch OD x 0.065 (16 ga.) 
wall steel tubes, simultaneously mak- 
ing one bend in each tube. It is partic- 
ularly suited for the single or multiple 
bending of Z-shaped side 
frames, or other 2-bend parts. The ma- 
chine is easily converted for handling 
single tube progressive bending with 
capacity up to 14-inch OD x 0.065 
(16 ga.) steel tubing at typical produc- 
tion rates between 900 and 1000 bends 
an hour. 


U-frames, 


Pines Engineering Co., Inc., Aurora, 


Ill. Circle 573 


Aluminum Chucks 


Teams of aluminum chucks and turn- 
ing fixtures, designed to eliminate pro- 
duction loss caused while automatic 
chuckers and turret lathes are down 
for turning jaws on machines, provide 
a 40 percent weight saving plus gibbed 
keyways to take up wear. Illustrated 
are two types of jaw turning fixtures— 
serrated master and American Stand- 
ard tongue and cross key. These fix- 
tures duplicate the jaws of Buck power 
chucks. They are used in the toolroom 
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to hold top jaws for machining or 
grinding after hardening. 
cision adjustment is made on the chuck- 


Final pre- 


ing machine under full air pressure. 
Precision is within 0.001 inch. The 
power chucks and jaw turning fixtures 
in 2 and 3-jaw types are available in 
sizes from 55-inch diam to 18 inches. 
Buck Tool Co., 2015 Schippers Lane, 
Kalamazoo, Mich. Circle 574 


Tungsten Arc Welder 


The Airco C-Bee Heliweld is a bal- 
anced wave, transformer type power 
source for use with tungsten arc weld- 
ing equipment. It welds aluminum and 








Accuracy, 


Stability, Wear Life 


These are qualities to look for in gage blocks—qualities you’ll find 
finest by far in Ellstrom Chromium Plated Standards. Size, flatness, 
parallelism unconditionally guaranteed to closer specified millionths 
than any other blocks you can buy. Made only of time-tested materials 
fully certified for uniform hardness, absolute metallurgical stability. 
And gaging surfaces chromium plated by an exclusive Ellstrom process 
to give you longer wearing millionths, lower gaging costs. Next time 
you buy gage blocks, be sure you get the very best—be sure to specify 


ELLSTROM CHROMIUM PLATED GAGE BLOCKS 


MANUFACTURED AND 


“W" Working Accuracy: -+-.000008"/—.000000" 
Parallelism: .000004" / Flatness: .000004° 
“1” Inspection Accuracy: + .000004"/—.000000" 
Parallelism: .000003" / Flatness: .000003" 
“L” Laboratory Accuracy: +.000002”/—.000000" 
Parallelism: .000001" / Flatness: .000001" 


ALIBRATED TO THE INTERNATIONAL INCH 


~EXACTLY EQUAL TO 25.4 MILLIMETERS 


Above: Elistrom Rectangular Set 
No. 85-R. Left: Elistrom Square 
Set No. 81-SA, with accessories. 


New Catalog contains prices and 
specifications — send for it today! 


ELLSTROM STANDARDS DIVISION | 


DEARBORN GAGE COMPANY | 
22038 Beech Street « Dearborn, Michigan 


*Ellstrom — Measuring in millionths for three generations 


Hijalmar Ellstrom (1863-1942)—He gave mankind the key 
to mass production of interchangeable parts. For it was 
he alone who conceived and produced the world’s first com- 
bination gage blocks—the first master reference standards 
accurate to the infinitesimal! millionth part of an inch! 
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After four years 
= 9) 


of research > 
we now present ; ee 4 - - : Features include capacitor balancing, 


high open-circuit voltage for maximum 


for the price of eee i, ET Bie > are stability and five ranges for appli- 
an attachment = . ed — = cations requiring 20 to 400 amp. Am- 


perage output is electrically controlled, 


magnesium, using alternating current. 


The ~ permitting remote control with stand- 


MYFORD /MINI-KOP ae ard accessories. The unit can be used 


with manual, semiautomatic and auto- 
matic welding equipment. 
tracer *2,750 Thread Rolling Attachment 
This is a fully hydraulic production machine fies OR ne Ak taste ae 

° oO i { Ss e VO zo 

ey ened and threadground feed screws throughout and to the larger automatic chuckers 
5 R.P.M. allow you to handle just about all your small 
nearest distributor and detailed bulletin + T-11 


a true 7. Air Reduction Co., Inc., 150 E. 42nd 
> F, $ ° F 7 4 St., New York 17, N. Y. Cirele 575 
Developed to roll a diametrical range 
lathe with a nickel-iron chrome hardened and ground “pay Sa salilien stidchenent te 
well within .001” .. . Provides alternative reproducer approach and bar automatics. It has a hinged con- 
.++2H.P. motor diameter repetition work. You cannot buy 
BEN DLE YY woustaiac corporation 


. Ye a ea : 
hyd la UJ | | - : complete price 
‘ 9Q 
bed, hardened steel gib and keep plates, hard- applicable to turret and tracer lathes 
+e e Spindle speeds to angles. These and many other features will 
487 
cheaper or better. Write us for the name of our 
21-19 46TH AVENUE, LONG ISLAND CITY 1, N. Y. . EMeire 1-9662 


KNOWN FOR RELIABLE MACHINE TOOLS, SERVICE AND PARTS SINCE 1948 
Use Reader Service Card, CIRCLE 121 


struction, size-adjusting link, and helix- 
angle bushings that permit helix-angle 


ELIMINATE ——— the thread rolls and 
Landis Machine Co.. Waynesboro 


PDP SMaAORate] | Pa. Circle 576 
OF “FEEL” 


Lead Screw Tapping Head 
with the ETALON No. 95 \ dead rew tapping head that ena- 


bles unskilled help to produce precision 
The micrometer that measures and compares visually! tapped holes on any drill press features 


a rapidly interchangeable lead screw, 


A rugged instrument designed to combine the precision of a dial 


a sensitive cone clutch that runs in oil, 
indicator with the accuracy of the micrometer screw. 


and a positive depth control that as- 
Range 0 to 1” e Tungsten carbide measuring faces. 


Dial graduated in .0001” or .00005”. e One piece hardened stainless 
Adbutahin cardi wneagene. atest aevew, USE READER SERVICE CARD ON PAGE 


, ITIONAL TOOL 
To simplify fine adjustment, the dial Retractable anvil. ” "or TODAY INFORMATION ’ 
can be rotated so that the “O” may always Jewelled and shock proof. 


be placed under the hand. e Also available as No. 25 SD with .080” 
Built-in tolerance hands, individually diameter measuring faces 

adjustable: red for undersize, and as No. 25 SR with ¢ } A } j 1 precisi 
> for oversize an extra long anvil. recessed holes. 1ardened precision 


ground lead screw runs in a special 
WRITE FOR ILLUSTRATED LITERATURE alloy bronze nut that is adjustable to 


Al a | N A Cc oO Ww p oO rR AT , oO N compensate for wear. A rubber flex 


collet centers taps accurately in rela- 


122 East Second Street, Mineola, Long Island, New York tion to centerline of lead screw. High 


production is possible because the tap- 








sures perfect threads even in blind or 
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CUT COSTS of 


—~ 


aa -TLVV iste 


Work that formerly demanded ex- 

pensive and complicated die equipment 
becomes a routine assignment 

when submitted to the Beatty Quickwork 
Stamping Trimmer... at tremendous 
savings in both cost and production time! 


BEADING 


Trimming . .. beading ... flanging ... 
forming ... drawn shapes... all 

are within the versatile range of che 
Beatty Quickwork Stamping 

Trimmer! It trims even intricate 


ping clutch reverses 


approximately 
a | ap break- 


ige and work spoilage are minimized 


twice the speed ot input 


because the lead screw, not the opera- 
tor, guides the tap in and out of the 
work with only the normal cutting load. 

Ettco Tool & Machine Co., Ine. 594 
Johnson Ave Brooklyn 37. N.Y. 
Circle 577 


Drafting Table 


In order to select the best lighting 
the draftsman can rotate this Isis hy 
draulic drafting table 360 deg around 
the base. Angle adjustment of the table 


is from horizontal to vertical. The ver- 


tical traverse is nearly 2 ft. The curved 
surfaces do not catch dust and a low 
center of gravity permits free place- 
ment on the floor 


Isis, Inc., York, Pa. Circle 578 


Vibration Inducer 


This BD-10 vibration inducer weighs 


14 oz Vibration is generated by a 


rolling ball driven in an orbit on re- 


placeable raceways of high-alloy steel. 


Used to bring powdered, particulate or 
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shapes fast and accurately without 
burr; beads and forms in the same or 
separate passes! 


FLANGING 


Beatty Quickwork Stamping Trimmers 
can accommodate parts which are round, 
rectangular, elliptical, or, in some 

cases, of irregular contour ... with 

no size limitations. Tooling may be sim- 
ple or can be designed and automated for 
higher production. 


FORMING 


Speed? Beatty Quickwork Stamping Trim- 
mers trim, bead, or form up to 500 

blank stampings per hour. The equipment 

is suitable for both long and short run 
production, offering inbuilt quality and accuracy 
to assure continuous precision results! 


on the 


BEATTY QUICKWORK 
STAMPING TRIMMER 


QUICKWORK ... the word which means just 

exactly what it says! Write today for Beatty Bulletin 
No. B/Q-123, showing how Beatty Quickwork 

Stamping Trimmers have solved countless metal- 
working production problems ... and stand 

ready to provide the same kind of 

versatile, dependable service when installed 

in your plant! 


QUICK WORK 


Division; BEATTY MACHINE & MFG. CO. 900 150th St. Hammond, Indiana 
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MADISON SPADE DRILLS 
REDUCE TOOL COSTS 
60%-80% OVER 

TWIST DRILLS 


It’s a fact! And here’s the proof to back 
up our statement. 

With Madison spade drills, the work is 
done in one pass from the solid — no 
need for progressive drilling. Damage to 
the tool is sharply reduced due to the 
forced flow of coolant through the 
Madison tool holder and the rapid elim- 
ination of the small C-shaped chips from 
the work. There’s no stopping to remove 
chips. 

You save money because of reduced tool 
inventories required. One Madison tool 
holder accommodates a wide range of 
bit sizes, and spade drills cost much less 
than twist drills. 

Downtime is negligible. There is no need 
to remove tool, grind, replace and reset 
for depth as is necessary with twist 
drills. You merely change cutters at the 
machine — often while it is functioning 
on other operations. 

Ask your local Madison Man to tell you 
more or write for our latest bulletin. 


y we 
TREPANNING REAMING he SPADE DRILLING 
GUN DRILLING RECESSING ROLLER BURNISHING 


6s) MADISON Geatatiiee, Shc. 


P.O. BOX 1137, PROVIDENCE, RHODE ISLAND 
Use Reader Service Card, CIRCLE 124 
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granular materials out of hoppers and 
down chutes, the vibrator can handle 
bins with 4-cu-ft storage capacity. Op- 
eration is silent and is safe in ex- 
plosive atmospheres. The unit, fitted 
with a replaceable jet for air economy. 
has an air consumption of 3 cfm (free 
air at 80 psi) and can operate on 
pressures of 5 psi. 

Martin Engineering Co.. Neponset 


Ill. Cirele 579 


Surface Grinder 


This hand-operated 618-HR Roller 
way grinder employs 78 precision- 
ground and matched rollers to support 
the table and work. It is equipped with 
a table locking device and adjustable. 
spring-loaded bumpers for the stop dog 


to contact at table reversal. The snap 
when reversing the table has been 
eliminated by incorporating a variable 
tensioning device and the proper gea 
ration for turning the handwheel. 

Reid Brothers Co..- Inc., Beverly. 
Mass. Circle 580 


Direct Reading Contour 
Measuring Instrument 


A direct reading universal ‘contour 
measuring instrument can simultane 
ously measure form and thickness in 
one operation. The low priced quality 
control instrument is designed to solve 
the complex inspection problems of 
parts and components with multifaced. 
spherical and contoured surfaces. The 
direct reading instrument can check 
contour dimensional accuracy to 0.001 
or 0.0001 inch on machined, cast or 
forged parts. It is a measuring instru- 
ment which can be used at all stages 
of complex component development, 
from the pattern stage to the prototype, 
to the tooling and on down to finished 
production inspection. No intricate or 
time consuming setups are required to 
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assure accuracy and uniformity of re- ONE MADISON 
sults. The instrument consists of a 
rotary unit on which the part to be RECESSING TOOL 
gaged is mounted and a measuring unit 
which has three mutually perpendicu- 
lar slides. Mounted on the slides is a DOES THE WORK 
probe, with either a needle, ball or 
OF TWO...WITH 

SNAP-ON ADAPTOR! 

” 


New, snap-on work pilot adaptor 
converts the tool for piloting either in 
the work piece or in a fixture, enabling 
you to use the tool in any standard 
shop equipment. For even greater 
versatility, a replaceable nose piece 
permits the rapid changeover, when 
piloting in the work, from one piece 
part to another of different I.D. 
dimensions. 


TO EXACT DEPTH, WIDTH AND 
disk that is brought into contact with : POSITION WITHOUT “CHATTER” 
the workpiece to establish the polar Because of a solid, single bar _ 
or rectangular coordinates. Moving construction having a long bearing 
one or all of the three precision slides , surface with only one joint, the 
brings the probe into contact with the Madison Automatic Recessing Tool 
work. Moment of contact is indicated pearengrenicte > sna iw ng > geal 
by a highly sensitive transistorized elec- p : pes raga ne one pene 
tronic audio and visual signal. sa Pee ee ee 
Turbotronics Corp., E. 193rd and : oo cana oo a9 gahomee na Hein 
Ro seland Ave., Cleveland 17, Ohio. P feed out of the cutter. 
Circle S81 : Through two calibrated adjustment 
nuts, you quickly and easily set the 
aia tool to exact specifications. 
With less time needed for set up, and 
Index Table with a fraction of the scoleian time 
Milling slots, checking, drilling, usually required, the recessing tool can 
grinding, gaging, automatically index- pay for itself in runs of 100 parts or less. 
ing work between centers can be done 





with a seven-inch centering fixture pro- 
vided with the company’s 307V index 
table. The table can be removed for 
horizontal as well as vertical work and 
is designed for use on mills as well as 
grinders. A special fixture allows the 














Snap-on adaptor with Pilots in fixture Pilots in work 
replaceable nose piece 











table to index automatically by limit : / 
switch and provides indexes to +0.0003 
of true position. The motor operates on = 


110V, 60 cycle with variable speed con- TREPANNING REAMING 7 SPADE DRILLING 


trol indexing. Milling can be done only GUN DRILLING RECESSING ROLLER BURNISHING 
in the stopped position. Both external 


and internal grinding can be done, and Oi 6s 
a coolant can be used if desired. et “IJVIADISON Sudaivies, She. 
M & M Tool & Mfg. Co., 1124 E. 
Third St. Dayton 2, Ohio. Cirele 582 P.O. BOX 1137, PROVIDENCE, RHODE ISLAND 
Use Reader Service Card, CIRCLE 125 
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Announcing your Reference Book for 


TOOLING FOR METAL POWDER PARTS 


ASTME’s FIRST authoritative practical treatment on modern 
practice in the process planning, tool design, equipment and 
operations involved in producing structural parts from metal 
powders. Fills the need for factual data by product designers 

to produce designs that can be practically and economical- 
ly produced; process planners — to know the conditions that 
favor selection of the metal powder process as against com- 
petitive processes; tool designers who will find new tool 
design criteria that must be followed; all tool engineers to 


show you what is needed in equipment, plant and personnel 


$6 to Members, $7.50 to Non-members 
Order Yours Today 











DYNAMIC POWER CONTROL 
by ROCKFORD 


Pullmore Multiple-Disc Clutches 


Positive, full-motion driving 
power with cushioned starts and 
controllability . . . this is Dy 
namic Power Control. Rockford 
Pullmore Clutches transmit 
smooth and instantaneous powe! 
in thousands of machine tools, 
metalworking machines and 
materials handling operations 


Pullmore Clutches are compact 

and powerful. They fit severe 

space limitations. The smallest 

model is 134” diameter x 2.3” 

long. The wide range of sizes 

~ SINGLE handles torque loads from 126 to 
CLUTCH 11,000 inch pounds. 


Single and double clutches are 
available for oil or dry operation 
The versatile double clutches can 
drive forward and reverse, can 
obtain high and low speeds, or 
can be used as clutch and brake 
combinations. Rockford manufac- 
tures many industrial and auto- 
DOUBLE motive power controls. Write 
CLUTCH today for illustrated brochure 


ROCKFORD CLUTCHES 


ROCKFORD CLUTCH DIVISION (ERR BORG-WARNER 


1329 EIGHTEENTH AVENUE BW Export Sales 


Borg-Warner International 


ROCKFORD, ILLINOIS Jd 36 So. Wabash, Chicago, |!!! 
Use Reader Service Card, CIRCLE 126 





who's 
meeting 


and where 


Nov. 1. Investment Castinc Insti- 
ruTE. Workshops and displays on de- 
signing for lowest cost, applications, 
economics, new developments in alloys, 
and recognizing applications. North 


Park Hotel, Chicago, Ill. 


Nov. 3-4. AMERICAN PRODUCTION AND 
INVENTORY ContrROL Society. Third 
Annual National Conference and Tech- 
nical Exhibit. Sheraton-Cadillac Hotel, 
Detroit. Mich. 


Nov. 7. Society or Ptastics ENcr- 
NEERS. Technical conference on auto- 
mation in injection and compression 
molding. King Edward Sheraton Ho- 
tel, Toronto, Ontario 


Nov. 8-9. AmeERICAN Society or Too! 
AND MANUFACTURING ENGINEERS. Semi- 
nar on standards and standardization 


Warwick Hotel, Philadelphia, Pa 


Nov. 8-10. Marertat HANpLING INsTI- 
ruTE. Regional show. Kentucky Fair 
and Exposition Center, Louisville, Ky 


Nov. 8-11. Society or Diz Castine 
ENGINEERS. First National Die Casting 
Exposition and Congress. Artillery Ar- 
mory, Detroit, Mich. 


Nov. 14-16. Street Founpers’ Society 
OF AMERICA. Sessions on cores and 
core binders, welding and hardfacing, 
ladle and pouring practice, process and 
control, and fundamentals or risering 
steel castings. Hotel Carter, Cleveland. 
Ohio. 


Nov. 14-18. American Society of 
Toot AND MANUFACTURING ENGINEERS 
Western Engineering Conference and 
Exhibit. Los Angeles, Calif. 


Nov. 16-18. PorceLain ENAMEL INstI- 
TUTE. Twenty-second annual _ shop 
practice forum. Papers on base metals 
and fabrication; low-temperature en- 
ameling; materials, equipment and 
processing; test methods and controls; 
and one-coat enameling. University of 


Illinois, Urbana, III. 


Nov. 27-Dec. 2. AMERICAN SOCIETY OF 
MECHANICAL ENGINEERS. Winter An- 
nual Meeting, Statler-Hilton Hotel, 
New York, N. Y. 
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Drop Forging Automation 


Fully manufacturing 
from bar stock to finished forging—has 


automatic 


been accomplished in a German plant, 
according to an article by H. Haller 
in Werkstatt und Betrieb, Vol. 93, No. 
2, 1960, under the title “Zur Auto- 
matisierung in der Gesenkschmiede.” 

Haller points out that drop forging 
has not yet reached the stage of auto- 
mation possible in other manufacturing 
fields because of the difficulty of con- 
veying stock and forgings into and out 
of standard forging hammers. Ex- 
tremely high investments would be re- 
quired to 
mers in a transfer line. 


incorporate standard ham- 

Presses have significant advantages 
over hammers in the field of automa- 
tion, although horizontal counter-blow 
hammers (impact hammers) have come 
into use. Needed developments for the 
automation of drop forging plants are 
the perfection of a practical conveyor 
system, the 


adoption of program- 


controlled hammers and the use of 
gravity discharge furnaces in conjunc- 
tion with power operated handling 
equipment. 

The author summarizes his findings 
as follows: 

1. Automation in the drop forging 
unsolved 


problems of transportation. 


shop must overcome 
Automatic forming by horizontal 
or vertical forging presses prom- 
ises faster results and should be 
further developed. 

The design of forming machines 
requires scientifically developed 
data with regard to power, work. 
deformation resistance, effect of 
temperature, type of work ma- 
terial, friction and other such 
quantities which affect the flow 
of the work. 

Force and speed of the machines 
must be adjustable. (The kinetic 
energy of each stroke can be 
adapted to the requirements of a 
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programmed automation in the 
case of the screw press.) 

The article compares German and 
American developments, covering ball 
bearing forgings, seamless rings and 
the use of horizontal upsetting for the 
heading of torsion bars for automo- 
biles. 


Heavy Broaching 


The amount of stock removed by a 
broaching operation should not exceed 
about 14 inch with conventional broach- 
ing machines, according to K. Hoff- 
man, whose opinion appears in an 
article in Werkstatt und Betrieb, Vol. 
93, No. 4, 1960, p. 188 ff. The title: 
“Aussen Raemmaschinen fuer grossen 
Werkstoff Abhub.” 

Hoffman points out that some recent- 
ly developed broaching machines per- 
mit changing the relative position of 
others allow a 
(mounted 


tool and work quickly; 
number of broaching tools 
on a vertical slide) to be placed into 
consecutive engagement with the same 
workpiece. 

Two examples are given: one cover- 
ing broaching of surface grooves of 
considerable depth into a gear and the 
other covering the broaching of super- 
charger shafts. A program-controlled 
positioning system that permits two 
depth positions in three angular posi- 
tions is used*for the gears. The com- 
plete operating cycle of the machine is 
discussed in the article. The tools are 
advanced after the initial cut has been 
finished. A second cut is then taken. 
To eliminate the danger of tool jam- 
ming 
teeth) 
rotating brushes. The brushes contact 
the teeth above the outlets of the cut- 
ting fluid supply lines and clean the 
teeth with the aid of the cutting fluid. 

When broaching deep cuts, as in the 
supercharger shafts. it is impractical 
to shift the work relative to the tool. 
In this machine, broaching tools of 


(caused by chips clogging the 
the machine is equipped with 


different shape engage the workpiece 
consecutively. 


Grinding Wear 


A grinding wheel may wear in four 
different ways, says K. Brueckner in 
Industrie Anzeiger, Vol. 82 (36), 1960, 
p. 553-558. The title of his article is: 
“Betrachtungen zum Verschleiss Vor- 
gang beim Schleifen.” 

The wear may be due to weakening 
through pressure, splitting of crystal 
groups, partial breakdown of abrasive 
particles and complete breakdown of 
the particles. The author used a dia- 
mond to make grooves to a depth of 
0.0008 inch in the grinding wheel. 
Wear parameters of the wheel in rela- 
tion to the metal removed by the grind- 
ing operation can be computed more 
accurately by comparing the results of 


the indentation method with measure- 
ments of radial wear. The author con- 
cludes that the wear is heavy at the 
start of the grinding operation and 
that the wear curve flattens out as the 
grinding continues. 

Grinding wheel wear conditions are 
not consistent in this region, depend- 
ing on the metal removal rate and 
other factors. By means of a new 
measuring process, the grinding wheel 
surface could be tested and the profile 
shown at various stages of wear. 


Stresses After Machining 


Residual stresses set up in the work- 
piece by machining operations will re- 
quire considerably more attention in 
the years to come because of the in- 
tensified use of negative rake angles 
on tools and the necessity of avoiding 
and eliminating breakdown of manu- 
factured parts. 

D. D. Papshev has investigated the 
effects of the main factors involved in 
metalcutting operations—cutting forces 
and tool geometry for example—on the 
type and magnitude of the residual 
stresses and the resulting dynamic 
strength of the workpieces. The results 
are published in Stanki i Instrument 
and translated into English in the 
April issue of Machines and Tooling, 
Vol. 31, 1960. The title: “Effect of 
Residual Stresses on _ the 
Strength of Steel.” 

The author used mostly annealed 
steel as a test material with a constant 
depth of cut of 0.019 inch. Feed rates 
and tool geometry were varied. Tests 
were run at a low cutting speed of 
about 49 fpm, a medium speed of about 
263 fpm, and a high speed of 1040 fpm. 

Residual stresses in turning and in 
metalcutting in general are developed 
as a result of two simultaneous actions 

plastic deformation of the surface 
layer of the workpiece by the cutting 
force and surface heating due to the 
cutting temperature. 

Residual stresses developed in turn- 
ing show a significant effect on the 
dynamic strength of the workpieces. It 
must be kept in mind that tensile 
stresses reduce the strength and are 
therefore undesirable, while compres- 
sive stresses increase the dynamic 
strength (endurance limit). 

When turning under conventional 
conditions, residual tensile stresses are 
set up. The author says that he found 
values between 11,400 psi and 66,000 
psi, which seem-to be rather high. The 
depth of the residual stresses, that is 
to a region where tensile stress changes 
into compressive stress, is not more 
than 0.0001 to 0.0006 inch. An increase 
in cutting speed to 265 fpm reduced 
the tensile stresses, while a further in- 
crease had less effect on them. Reduc- 
tion of the tool nose radius helped in 
reducing tensile stresses. 


Dynamic 
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The effect of negative rake angles is 
very interesting. The author reports 
that a rake angle of —30 deg produced 
compressive residual stresses at a cut- 
ting speed of 1040 fpm. The reason for 
the various effects of cutting speed and 
rake angle of the tool on the residual 
stresses can be found in the plastic 
deformation taking place during cut- 
ting. Increases in speed produce a 
more uniform plastic deformation, re- 
ducing the stretching of the surface 
layer. Annealing removes part of the 
residual stresses, which is desirable in 
the case of tensile stresses but not in 
the case of compressive stresses. 

Work hardening caused by machining 
the limit but is 
eliminated by annealing. When using 


increases endurance 
negative rake angle tools the effect of 
the compressive residual stresses is ap- 
parently so great as to overcompensate 
the weakening effect of the plastic de- 
formation the effect of the 
cutting temperature, which cannot com- 


and also 
pletely remove the compressive residual 
stress 

The endurance 
at 1040 fpm using 


was 


limit when cutting 
a VU deg rake tool 
43,000 psi before annealing and 
41,000 psi after annealing. In the case 
of the negative rake tool the endurance 
limit was 48,000 psi before annealing 
and 40,600 psi after annealing 


Belt Grinding Forces 


Belt grinding processes are difficult 
to study because of the shape of the 
grains and the dis- 
tribution of the grain in the adhesive 
bond. K. S. Mitrevich, a Russian, has 
investigated belt grinding 
and reports on them in Stanki i Instru- 
ment. An English translation appears 
in Machines and Tooling, Vol. 31, No 
1. 1960. 

Che structural system of an abrasive 
belt corresponds to that of a flexible 
tool. During the 
the belt is 
depends on the properties of the cloth, 


abrasive random 


processes 


grinding operation, 


stretched. The elongation 
feed, speed, belt tension, cooling and 
so on. 

Operation of an abrasive belt is di- 
vided into three periods by the author. 
the first period, the belt is 
plastically deformed. Deformation is 
accompanied by changes in grain ori- 
entation, fracture and chipping of 
The second period is a rela- 
tively stable condition, gradually low- 
ering the elastic properties of the belt 
and reducing its strength. During the 
third period the belt loses most of the 
grains, perhaps due to knocking caused 
by the seam, which may now be thicker 
than the the rest of the belt. 

An apparatus was built by the au- 
thor to investigate the abrasive belt 
grinding process illustrated in the 
article. Strain gage dynamometers 


The 


During 


grains. 


were used for measuring the forces 
involved. Other instrumentation is 
described. 

The author concludes that a rapid 
increase in the radial cutting 
component indicates that the belt has 
become unsuitable for further use. The 
coefficient of friction of the cloth back- 
ing and the adhesive bond varies be- 
tween 0.18 and 0.25. Cutting forces 
in the direction of belt motion and 
square to it vary in inverse proportion 
to the belt speed. The best belt speed 
for grinding alloyed steels and high 
temperature alloys is 5000 fpm. In- 
creases and decreases in belt speed 
cause premature wear of the belt and 
reduce 


force 


the economical advantages of 


the process. Increasing the belt ten- 
sion causes an increase in the cutting 
forces and productivity. 

Belt life is with an in 
crease in belt tension up to a limit 
above which the belt life drops. Opti- 
mum belt tension, using a belt with a 
hide glue bond (and oil cooling) is ap- 
proximately 40 ib per inch of belt width 
Belt directly proportional 
to the rupture strain of the belt. 


increased 


tension is 


Chip Formation and 
Surface Finish 


An interesting contribution to 
problem of chip formation was pre- 
sented in a paper read before the tenth 
annual meeting of the 
College for Production Engineering 
Research at Brunswick, West Germany 
in September 1960. The paper 
given by M. Ehrenreich and S. [ani of 
the Israel Institute of Technology. Its 
title is “Spanverformung Ober- 
flaechenguete beim Langdrehen” 
(“Chip Formation and Surface Finish 
in Longitudinal Turning’). 

In tests, the studied the 
phenomena associated with chip forma- 


the 


International 


was 


und 


authors 


tion at conventional cutting speeds, for 
example, the change in the shape of 
the chip cross section that occurs as 
the chip flows over the tool face. With 
the 
served that the portion at the tool nose 
of the chip is straightened by the tool 


a round nosed tool. authors ob 


face so that the cross sectional shape 
of the chip as it escapes from the tool 
does not correspond to the theoretical 
shape. 

Straightening the curvature at the 
tool nose of the chip has the same effect 
as widening the cut. This increase in 
width 
feed is made smaller in the comparison 
with the tool nose radius. The chip 
contacts the workpiece in the groove 
formed during the previous turn. Un- 
der identical conditions the contact 
always occurs at the same point, re- 
sulting in surface scratches on the 
workpiece. These scratches can also be 
observed with no built-up edge. 


becomes more pronounced as 
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William G. 


Bancroft has 


been appointed the new 
manager of the Grinding 
Wheel Plant, Products Div.. 
The Cincinnati Milling Ma- 


chine Co. 


He succeeds 


Maurice Gormly who is 
now manager of the divi- 
sion. Bancroft, who has 
been with Cincinnati Mill- 


ing since 


1953, was for- 


merly manager of manu- 
facturing engineering. 


K. J. ForEsMAN has been named a vice 
president of Michigan Abrasive Co. For 
many years he was vice president and 
director ol Midwest Abrasive Co. and 
more recently served as vice president 
of American Lincoln Corp 


Howarp B. Carroii, Jr. has been 
elected president and general manager 
of the Sheldon Machine ¢ a. Inc. Since 
1956 he has held the position of vice 
president. He is a Yale graduate 


Wittiam A. Strauss, Jr., 
Beemer E1 
named general manager of Chemical 
Micro Milling Co., a division of the 


Beck Engraving Co. The company pro- 


formerly of 


gineering Co.. has been 


Carleton M. Sloat has been 
appointed works manager 
of Morris Machine Works. 
He will be responsible for 
all phases of manufactur- 
ing at Morris. A graduate 
of Rensselaer Polytechnic 
Institute, Morris has 
worked for Carrier Corp. 
and Curtiss Wright Corp. 
as project engineer and 
served as chief engineer 
for Lion Fastener Co. 


Men at Work 


duces precision parts by chemical etch- 
ing, electrotype etching and electrode- 
position, using a photographic process. 


Harotp H. MitcuHett has joined the 
King Machine & Manufacturing Co. as 
vice president. Formerly, he was chief 
engineer of the Kelman Power Circuit 
Breaker Div. of the I-T-E Circuit 
Breaker Co 


MICHAEL Kovac JR president of Pro- 
ductive Tool Service, Inc.. has an- 
nounced the appointment of Rosert F. 
MyYEeRrs as sales manager. Mr. Myers was 
formerly sales manager with Lees: 
Bradner Co. and sales manager, Mach- 
inery Manufacturing Div., The Motch & 


Merryweather Machinery Co. Myers has 
already assumed his new duties. 


G. Kerrn Bocert has been named man- 
ager of manufacturing at Wilkerson 
Corp. Bogert has served as production 
manager or supervisor of production and 
process manufacturing operations in sev- 
eral plants, most recently as superin- 
tendent of fabrication and processing 
for Ramo-Wooldridge Div. Under Bo- 
gert’s direction, Wilkerson Corp. will 
move into new facilities now under con- 
struction in Englewood, Colo. 


Howarp A. Baxter has been elected 
vice president in charge of engineering 
for Norma-Hoffman Bearings Corp. He 


Henry M. Crossen has been 
appointed vice president 
of manufacturing of the 
Clearing Div. of U. S. In- 
dustries, Inc. Crossen 
joined Clearing as director 
of administration late last 
year, later becoming direc- 
tor of manufacturing. Be- 
fore that he was manager 
of plant and manufactur- 
ing engineering for the 
plants of the Ford Motor 
Co. Metal Stamping Div. 
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Ira Kamen, space technol- 
ogy expert and authority 
on electronics systems, has 
been elected president of 
Portland Industries of 
South Portland, Me. Ka- 
men resigned his post as 
vice president of General 
Bronze Corp. to head the 
Portland firm. Kamen 
plans expansion of the 
firm for complex electron- 
ic and nuclear program- 
ming and production. 


Rodney E. Hanes has been 
appointed vice president- 
operations of the Foundry 
& Mill Machinery group of 
Blaw-Knox Co. An impor- 
tant responsibility of his 
new position will be super- 
vision of the large modern- 
ization program now under 
way at the plants of this 
group. Hanes joined Blaw- 
Knox in 1952 and was once 
chief of manufacturing at 
Detroit Arsenal. 


Horace Frommelt, a spe- 
cialist in metal removal, 
has been appointed direc- 
tor of manufacturing re- 
search for Ferro Powdered 
Metals, Inc. Frommelt has 
been director of the Spring 
Garden Institute — Metal 
Removal Center in Phila- 
delphia, and was formerly 
head of mechanical engi- 
neering at Marquette Uni- 
versity. His articles have 
appeared in this magazine. 
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joins the company aiter seven years 
with American Machine and Foundry 
Co.s Greenwich Engineering Div., 
where he was director of technical serv- 


ces. He graduated from lowa State. 


Cuaries E. Peterson has been named 
division manager in charge of the Mack- 
intosh-Hemphill Div. of the E. W. Bliss 
Co. He succeeds J. R. PATTERSON as 
chief executive of the division. Patterson 
was recently elected president and chief 
executive officer of E. W. Bliss. Prior to 


his present appointment, Peterson was 
manager of manutacturing operations 


for Mackintosh-Hemphill Div. 


Ricuarp D. Sevick, director of researc 
and development of abrasive cutting 
wheels for the Allison-Campbell Div. of 
American Chain & Cable Co., Inc., has 
assumed the added responsibility of su- 
pervision of abrasive cutting machine 
development for this division. 


Frank W. RicKkarp has been elected a 
group vice president of Borg-Warner 
Corp. He joined the company in 1953 as 
director of manufacturing services 
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Robert L. Walker has been 
appointed manager of the 
Cleco Div. of Reed Roller 
Bit Co. In his new post, 
Walker will coordinate ac 
tivities of the division, 
which is expanding. Walk- 
er is a graduate of Georgia 
Tech and also attended 
Pratt Institute in Brooklyn. 
Prior to his recent appoint- 
ment, he coordinated engi- 
neering operations with 
sales activities. 


Jay C. Warner has been appointed 
assistant to the director of manufa 
Allis-Chalmers International 


Since 1955 Warner had been territory 


turing of 
manager for engineering products in 
middle and east Asia and Oceania. W 
C. GarpNER has been named to suc- 
ceed Warner as 
Warner joined 

cember, 1944, as 


pervisor in the export department, In 


territory manager 
Allis-Chalmers in De 


a regional sales su 


dustries Group, after spending 15 years 
in the export field in the Far East and 
Latin American countries 


The appointment of 
Adolph R. Schaub as vice 
president of manufactur- 
ing of L. J. Wing Mfg. Co.., 
Div. of Aero Supply Mfg. 
Co., Inc., Linden, N. J., has 
been announced. He has 
been manager of manufac- 
turing since joining Wing 
in January, 1960. Schaub 
came to Wing from M. W. 
Kellogg Co., where he 
served in many engineer- 
ing capacities. 
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ErNEsT S. FRENs is the new manager of 
manufacturing engineering at the Gen- 
eral Electric Co. foundry department. 
Frens is a 1953 graduate of Michigan 
State University who has worked as a 
casting design engineer at G. E.’s Ever- 
ett, Mass. and Schenectady foundries. 


Sandvik Steel, Ine., Fair 
Lawn, N.J., has announced 
the appointment of Ray F. 
Nelson as manager of the 
company’s steel depart- 
ment. He will be in charge 
of the sales, warehousing 
and processing of Sandvik 
rolled spring 
wire and tubing through- 
out the U. S. 
with United 
Steel Corp. 


cold steels, 
He was for- 


merly States 


Gleason Works has announced a number 
Atrrep J. Murrer has 
been named assistant factory manager. 
Wartter E. ANprRus 


production manager 


ot promotions 


becomes assistant 
Donatp L. Wuirt- 
MORE, development 


product engineer, 


has been assigned the additional re- 


sponsibility of liaison engineer for 
Gleason Works Ltd. in England. JOHN 
H. FosTer assumes the position of super- 
intendent of the Cutter Div. Harrte D. 
WesGATE is advanced to superintendent 
of the foundry. Ottver F. Bauer has 
been named chief designer of the Auxil- 
iary Machine Group and Eart D. Dam- 
MERT becomes chief designer of the 
Machine Group. Puiuip H. 
GOELTz is now chief standards engineer 
and Herman A. MALE is chief designer. 
Production Machine Group 


Universal 


LAWRENCE M. Welrzet, president of 
Mechanical Specialties Co., is a member 
of the United States Trade Mission to 
France, which departed last month for 
six weeks of with French 
businessmen, industrialists and govern- 
ment officials. Weitzel will represent the 
interests of the metalworking and tool- 


meetings 


ing fields on the mission. 
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is now associate 
Burroughs 
Corp. Previously manager of the ma- 
chines department at Bur- 
roughs’ Paoli, Pa. research center, Han- 


WALTER HANSTEIN, JR. 
director of engineering, 
research 


stein will be responsible for engineering 
coordination of all Burroughs-produced 
general products. Before joining the 
company in 1952, Hanstein was a proj- 
ect engineer with Baldwin-Lima-Hamil- 


ton Corp., Eddystone, Pa. 


\ppointment of W.. BLake Tripp as 
plant manager has been announced by 
CLYDE KAUNITZ, 

Welders, Inc., Bay 


nited 
Mich. In his 


president, 
City, 


new position, Tripp will be responsible 
for engineering and manufacturing the 
special-purpose welding and assembly 
machines made by the company. Tripp 
comes to United after nine years with 
Avco, chief 

engineer for special projects. 


where he was industrial 


MicHaet L. MANDEVILLE has been ap- 
pointed president of the International 
Div., U. S. Industries, Inc. He had 
been executive president of the 
succeeds R. S. Wricurt, 
who was recently appointed vice pres- 


vice 
division. He 


ident of the parent company, in charge 
of international trade. 








TOOL STEELS IN USE: Teoting tor tully automatic 


cold heading of bolts. 


Cut-off blade COLUMBIA EXTRA carbon too! stee! 
Cutter plug COLUMBIA EXTRA HEADERDIE 
Bolt blank as cut off ready for heading 


First station die COLUMBIA EXTRA HEADERDIE 
body with MOLITE HW10 insert 


First station upsetter COLUMBIA EXTRA HEAD- 
ERDIE 


Second station die COLUMBIA EXTRA HEAD- 
ERDIE body with MOLITE HW10 insert 


4a Second station hammer COLUMBIA EXTRA HEAD- 
ERDIE body with MOLITE HW10 insert 


5 — Trim punch E-2Z-DIE air hardening steel 


5a — Trim die COLUMBIA EXTRA HEADERDIE with 
low carbon 18-4-1 high speed steel insert 


6 Pointers MAXITE super high speed steel 


7 & 7a — Roll thread dies ATMODIE air hardening high 
carbon high chromium stee! 


— Finished Bolt 


COLUMBIA TOOL STEEL COMPANY 
450 Lincoln Highway 
Chicago Heights. illinois 





To meet the challenge of the 60s 


Udell 


new /eader in precision too/s/ 


*€The fabulous ’60s, with tremendous technological advances predicted, 
will require this type of perfectionist precision tool ... and, son— 


Lufkin micrometers have 5 to 7 fewer parts.” 


fewer parts to get out of adjustment. And 
ce frame and hub simplifies wear adjust- 
Gives you greater accuracy, longer! 

From the tips of the long-wearing tungsten-carbide 
faces of the spindle and anvil, to the ratchet stop top, 
this Lufkin micrometer is superior in every way. 
The exclusive cam lock locks setting at a flick of 
the thumb... prevents costly reading errors. 

those big numbers and wide-spaced 
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graduations stand out against the soft, nonglare 
Chrome Clad® finish? Makes reading fast and accu- 
rate. And you can take measurements in places in- 
accessible to many other micrometers! 

See your industrial distributor. He knows precision 
tools and can show you how Lufkin leads in design 
and craftsmanship. His stock is maintained Q 
to fit your needs. See him for prompt and 

reliable service. Lurkin, Saginaw, Mich. 


The Tool and Manufacturing Engineer 





Field Notes 


Racine Hydraulics & Machinery, 
Inc., Racine, Wis., has announced a 
cross-licensing agreement with Vick- 
ers-Armstrongs (Engineers) Ltd., a 
wholly owned subsidiary of Vickers, 
Ltd., of London, England. The recip- 
rocal agreement adds large, high pres- 
sure equipment to the Racine line of 
hydraulic products and gives the com- 
pany complete coverage of all industrial 
hydraulic applications. During the next 
year the Racine plant will commence 
the manufacture of certain elements 
of the Vickers-Armstrongs line. Vick- 
ers-Armstrongs will manufacture Ra- 
cine hydraulic equipment at its Wey- 
mouth plant in England and, through 
Racine Hydraulics’ Swiss subsidiary, 
will distribute it throughout the British 
Commonwealth and European coun- 
tries. 


Nationwide Leasing Co., Chicago, is 
offering a special R & D (research and 
development) Lease Plan to machine 
tool companies engaged in government 
contract work. The lease has terms of 
from three to five years and may range 
from $25,000 to $1 million or more. 
A cancellation clause, the first to be 
offered in lease contracts, is available. 
Types of equipment that can be leased 
include: environmental test equipment, 
electronic gear, business machines and 
office equipment, machine tools, as well 
as general production, laboratory and 
processing equipment. “The purpose of 
this R & D Lease Plan is to enable com- 
panies to participate in the great re- 
search and development program now 
underway, without tying up the working 
capital they need for their normal opera- 
tions,” said Robert Sheridan, president 
of Nationwide Leasing Co. 


new facilities 


Polytechnic Institute of Brooklyn’s 
new Graduate Center, Long Island’s 
first graduate school of engineering, 
is now under construction in Farming- 
dale, N. Y. The facility, with attendant 
research laboratories, will cover 25 
acres of land donated to Polytechnic 
by Republic Aviation Corp. The ap- 
proved plans call for two buildings 
with a total of 65.000 sq ft of floor 
space. The main building will provide 
nine classrooms with seating capacities 


November 1960 


ranging from 30 to 200 students, a 
science library for 20,000 volumes, ad- 
ministrative offices, dining area, lounge, 
meeting room and 12 laboratories for 
research in aero-space engineering, 
electrical engineering, physics and elec- 
trophysics. The second building, a steel 
frame structure expandable in any di- 
rection, will house three laboratories 
for research in aerodynamics and high 
power electronics. According to the con- 
struction schedule, classes at the cen- 
ter will begin in the fall 1961 semester. 


Wilkerson Corp., Denver, manufac- 
turer of compressed air products, is 
constructing a quarter of a million dol- 
lar plant in suburban Englewood. The 
20,000 sq ft building is being con- 
structed of reinforced concrete, built 
by the tilt-up method. After erection 
of the structural steel parts, the pre- 
cast concrete wall slabs are hoisted 
into place. The building will be ex- 
pandable to 60,000 sq ft of floor space. 


moves 


Freeland Gauge Co. has moved to a 
new plant at 13300 Foley Ave., Detroit, 
Mich. The new building will provide 
more storage space and will enable the 
company to put its expansion plans 
into effect. 


The Carbide Tool Co., Detroit maker 
of special carbide tools for blueprint, 
has moved into a new plant at 14050 
Oakland in Highland Park. The one- 
floor production area comprises 13,200 
sq ft, as compared with 8000 sq ft at 
the firm’s former location. Among in- 
novations in the new plant, president 
Alfred R. Conti announced, are an 
integrated electrical heat-treat opera- 
tion and piped music for the 70 em- 
ployees. 


Raymac Div. of Dexco Corp. has 
moved to 15778 Telegraph Rd., Detroit. 
The division manufactures solid carbide 
cutting tools. Dexco’s extractor depart- 
ment, specializing in repair work on 
expensive machined parts and hardened 
steels, occupies new quarters at 7744 
Greenfield Rd., Dearborn. 


Fen-Thread Machine Co., Inc., has 
moved its production facilities to larger 


headquarters at 1910 N. Marshall St., 
Philadelphia. The new plant provides 
more efficient shipping and receiving 
facilities, better lighting and larger 
manufacturing space than the former 
facility provided. 


acquisitions 


The Electric Autolite Co., Toledo, 
has acquired the Marshalltown Mfg. 
Co., Marshalltown, Iowa. The Iowa 
firm, manufacturers and distributors of 
pressure gages, dial thermometers, 
glass tube thermometers and hydrom- 
eters, operates two plants in Marshall- 
town. The acquisition involves no 
change in personnel, management or 
field representatives, stated Autolite 
president R. H. Davies. 


The acquisition of Gemeco, Inc., Los 
Angeles, has expanded the missile and 
aviation activities of Hupp Corp., 
Cleveland. Gemco actuator devices 
utilize explosives to separate a rocket 
or missile’s propulsion stages in flight 
or to eject a pilot capsule, fuel tank 
or bomb pylon from a manned air- 
craft. Gemco also makes missile and 
aircraft ground-handling equipment, 
hydraulic components and electronic 
materials. John O. Ekblom, Hupp chair- 
man, announced that the new acquisi- 
tion will be operated as a wholly owned 
subsidiary under present management. 
Hupp’s first manufacturing location on 
the West Coast, Gemco complements 
the activities of Hupp Aviation Div., 
Chicago, which is engaged in aviation- 
missile subcontract work and the man- 
ufacture of proprietary hydraulic prod- 
ucts. This is Hupp’s seventh acquisition 
in the past 18 months. 


new activities 


Star Cutter Co., Farmington, Mich., 
has purchased from Baker Brothers, 
Inc., Toledo, the Baker line of key- 
seaters, profile grinders and keyseater 
cutters. The purchase includes all ma- 
chine part stocks, cutter stocks, cutter 
bar stocks, machines in-process and 
all patterns, jigs, fixtures and special 
tooling for producing the machine tools. 
According to Star Cutter Co. president 
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Field Notes 


Norman | 
the line was made in accordance with 
company plans to expand activities in 
the machine tool field. Within the past 
six months the plant facilities 
been expanded 50 percent to provide 
a total of 50,000 sq ft of floor space. 


Lawton, the acquisition of 


have 


Pratt & Whitney Co., Inc., of West 
Hartford, 
arrangement 


Milan, 


Conn., has formed a triple 
with Innocenti S. G. of 


Italy, and Mitsubishi Ship 


Building & Engineering Co., Ltd., 
of Tokyo, Japan, announced Pratt & 
Whitney president Jacob J. Jaeger. 
Under this arrangement Pratt & Whit- 
ney will distribute the larger boring 
mills made in Milan by Innocenti and 
the smaller models of the milling, bor- 
ing and combined machines manufac- 
tured by Mitsubishi in Japan under 
from Innocenti. Jaeger noted 
that this is the latest step in Pratt & 
Whitney’s world-wide marketing pro- 
gram, formulated about a year ago in 


license 


consonance with a 


similar program 
being developed by its parent corpora- 


tion, Fairbanks Whitney Corp. 





NOW! KNU-VISE 
GIVES YOU PUSH-PULL 
CLAMP CONTROL 


P&P-1200 
Hand Push-and-Pull Clamp 


qt» 


P&PSB-1200 
Hand Push-and-Pull Swivel-Base Clamp 


AOP&P-1200 
Push-and-Pull Air-Operated Clamp 


WRITE TODAY FOR 
COMPLETE INFORMATION 


Manufacturers of over 150 models of manually and air-operated clamps and pliers 


WA PO es MANUFACTURING CO. 


WESTERN DIV.: PECK and LEWIS CORPORATION 
4436 Long Beach Ave., Los Angeles 58, Calif., ADams 3-7146 


CANADIAN DIV.: HIGGINSON EQUIP. SALES LTD. 
1131 Pettit Road, Burlington, Ontario 


3053 DAVISON ROAD 
LAPEER, MICHIGAN 


Push the handle! Pull the handle! 
It makes no difference—the new 
Knu-Vise clamps by Lapeer give 
you uniform clamping of parts. That’s 
real performance! Look at these 
features— 


90° handle motion produces lock of 
plunger for push or pull without re- 
setting of handle. Handle is revers- 
ible. Plunger guided by two widely 
separated, hardened steel bushings 
for accuracy in motion and minimum 
wear. Built-in deflection provides 
uniformly tight clamping of parts 
with normal variation in thickness. 
Swivel base model provides 90 

total change in direction of plunger 
motion. The air (or oil) operated 
model, AOP&P-1200, produces 
approximately 412 times the clamp- 
ing force with 85 p.s.i. than the cyl- 
inder would alone. Failure of air (or 
oil) pressure does not permit reverse 
motion of plunger, thus not affecting 
clamping force. 


All parts easily replaceable. 
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National Broach & Machine Co., De- 
troit, has formed an associate company 
in Coventry, England, to manufacture, 
sell and service gear production equip- 
ment, super precision ball screws and 
precision boring heads. The new com- 
pany, Precision Gear Machines & Tools 
Ltd., will serve British, European and 
world markets. Walter S. Praeg, Na- 
tional Broach president, explained that 
the reason for the formation of the new 
company is the cancellation and ter- 
mination of all previous licensing ar- 
rangements in England. The firm will 
be operated as an independent company 
and will have a sales force throughout 
the world. The English plant is being 
equipped with American machine tools. 


name changes 


The American Brass Co., Waterbury, 


Conn., manufacturers of copper and 
products, has officially 
changed its name to Anaconda Ameri- 
can Brass Co. “Since the end of World 
War II there has been a decided trend 


in our 


brass mill 


business toward advertising, 


marketing and packaging our goods 
Anaconda, and 
it is only common sense that we identify 


our brand 


under the brand name 


name with our company 
said Richard M. Stewart, com- 
pany president. 


name,” 


The Formed Steel Tube Institute, Cleve- 
land, has changed its official name to 
The Welded Steel Tube Institute. A 
nonprofit organization, the Institute was 
established to encourage research and 
development, foster efficient production. 
inform member firms of technical ad- 
vances in the industry and to explore 
new markets and product applications. 


Esco Corp. is the new name for a Port- 
land, Oregon firm formerly known as 
Electric Steel Foundry Co. The name- 
change has been under consideration 
for some time because of Esco’s expan- 
sion into fields other than the foundry 
business. The company’s products have 
been marketed for many years under the 
trade name Esco 


association news 


Automotive Tool & Die Manufacturers 
Association, founded in 1933, has been 
renamed Detroit Tooling Association. 
Members include 160 manufacturers of 
dies, jigs, fixtures, molds, gages, tools. 
special machinery and related products 
as well as suppliers of die tryout, ma- 
chining, experimental and designing 
services. The new name was selected be- 
cause all of the member companies are 
located within the Detroit area. 
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Members of the Instrument Society of 
America elected officers for the year 
1960-61 at their annual meeting in New 
York, held in conjunction with their 
Instrument-Automation Conference & 
Exhibit. Dr. Ralph H. Tripp, Hunting- 
ton, L. L., assistant director of Flight 
Test Div., Grumman Aircraft Engineer- 
Bethpage, L. L, assumed 
of the Society. Philip A. 
Hays 
Michigan City, Ind., was chosen presi- 
Elected treasurer 
was John C. Koch, Fort Eashington, Pa., 
executive 


ing Corp., 
presidency 
Sprague, president of 


Corp.., 
dent-elect-secretary. 
vice-president of Conoflow 
Corp., Philadelphia 

Henry T. Heald, president of The Ford 
Foundation, has been chosen for honor- 
iry membership in the American So- 
ciety of Mechanical Engineers. The 
award is given “for effective and faith- 
ful service to the engineering profes- 
Heald will be 
honored at the Society’s winter annual 
meeting in New York this month. He 
will be 


plishment as an educator and for public 


sion and to the public.” 


cited “for outstanding accom- 


service to his city, state, and nation.” 


expansions 


J. C. Miller Div., Hanson-Van Win- 
kle-Munning Co., 

Mic h . has announe ed 
expansion of its manufacturing facility. 
By the addition of 


Grand Rapids, 


the completed 
reactors, filtration 
equipment and mixing equipment, the 
company has increased the monthly pro- 
duction capacity of the plant by a factor 
of three. 


Anticipating that industry shipments of 
commercial computer equipment will in- 
crease 33 percent within two years, 
General Electric Co.’s computer de- 
partment, Phoenix, has announced plans 
for opening 11 new data-processing 
centers and 10 additional sales offices 
in major cities across the nation. The 
department presently operates two data- 
processing centers and 16 sales offices. 
Five data-processing centers will open 
next year and the remaining six, during 
the first half of 1962. The new 


offices will be opened early next year 


sales 


awards 


The Franklin Institute has awarded 
Elliott Medals to Dr. Hugh 
L. Dryden, Washington, D. C., 
administrator of the National 


Cresson 
deputy 
Aero- 
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nautics and Space Administration, and 
to Dr. Arpad Nadai, Pitts- 
burgh, formerly a consulting mechani- 
cal engineer for Westinghouse Research 
Laboratories. Dr. Dryden was honored 
for “his many scientific and practical 


Ludwig 


contributions to the theory and applica- 
tion of aerodynamics, which greatly ad- 
vanced the art of wind tunnel and air- 
craft design, and for his guidance of 
and personal contributions to the de- 
sign and development of the world’s 
first automatic radar homing guided 
missile.” Dr. Nadai was recognized for 
“his pioneering work in the field of 
elasticity of 


materials and in plastic 


flow through many research contribu- 
tions, for important educational activi- 
ties and for his authoritative treatises.” 


The Henry Marion Howe Medal, the 
American Society for Metals’ oldest 
honor, was awarded to Dr. John B. 
Clark, research engineer at Dow Chemi- 
cal Co., Midland, Mich., and Dr. Fred- 
erick N. Rhines, head of Metallurgical 
Research Laboratory and research pro- 
fessor of metallurgy at the University 
of Florida in Gainesville. Established 
in 1922, the medal honors authors of 
the most outstanding Metal Congress 
technical paper. 








low ARMSTRONG Swivel Pad 
—eant come off 
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Now ARMSTRONG deep throat “C” Clamps have 
the new (Pat. apd. for) ARmsTRONG Ball-joint 
Swivel Pad. This “‘C” Clamp pad, developed by 
ARMSTRONG Engineers, is tougher than any on the 
market. Rigorous testing in our own plant first 
proved this fact, and field tests in factories through- 
out the country have confirmed our own test results. 


Here’s Why it’s 


ESTRONGER . 


The lip of the opening in the Armstrong Ball- 
joint Swivel Pad is undercut so that when the ball 
of the screw is inserted, and the lip is permanently 
forced down, a solid steel wall is formed, inside 
the pad cavity, completely encircling the ball. 


This wall of steel makes it impossible for the pad 
to come off the screw during normal use. In fact, 
our tests have proved that it is virtually impossible 
to intentionally knock the pad off with a hammer 
—yet the pad is free to swivel through an arc of 
approximately 40°. 


Your ARMSTRONG Distributor can offer 
delivery from stock on this “400-Series” 
deep throat, drop-forged “C” Clamp with 
the new Ball-joint Swivel Pad. He also 
carries in stock the other styles of clamps 

~in the ARMSTRONG Line—the broadest 
line of drop forged “C" Clamps, 


Macdiniet 
Comey 
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AUTOMATION AND THE WORKER—By Floyd C. 
Mann and L. Richard G. Hoffman. Pub- 
lished by Henry Holt and Co., Inc., 383 
Madison Ave., New York 17, N. Y. Price 
$4.50. 233 pages. 


Automation’s impact upon labor and 
certain aspects ol labor-management 
relations is analyzed in this book. To 
make the analysis scientifically valid, 
the authors have examined a series of 
identical problems in two plants within 
a single company. One plant is modern 
but conventional in operation — the 
other, completely automated. 

The theme of the book is that, al- 
though the end products of both plants 
are identical, their respective labor 
forces react differently to similar prob- 
lems. Workers in “Advance,” the 
pseudonym given the automated plant, 
are more complete social beings show- 
ing a greater degree of interdependence 
than those of “Stand,” the conventional 
plant. This has resulted partly from 
management's dissolution of the tradi- 
tional and often artificial classifications 
of labor according to skills and partly 
by a general reorganization of man- 
agement’s responsibilities. Significant- 
ly, labor-management relations are bet- 
ter in Advance. 

The influence of other factors such as 
job training and adjustment, shift work 
ind worker environment, and the phil- 
osophy of management in both plants 
is evaluated. Although the authors make 
no attempt to draw an invidious com- 
parison between them, Advance emerges 
as an obvious social and productive im- 
provement over Stand. 


METALCUTTING BIBLIOCRAPHY—Published by 
the Metalcutting Research Project of the 
{STME Research Fund. Price $20. 1000 
pages 


Researched and compiled by the 
John Crerar Library under the auspices 
of ASTME’s Research Fund, this bibli- 
ography presents a wealth of informa- 
tion on metalcutting operations. Nearly 
6000 abstracts representing a distilla- 
tion of over 18,000 magazine articles, 
technical papers and research reports 
are presented in concise and highly 
readable form. Included are articles 
from foreign publications, including 
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those of the Soviet Union and its satel- 
lites. 

To provide maximum coverage of 
metalcutting, ASTME has confined its 
study of metalcutting almost entirely 
to chip-producing machining operations, 
omitting such processes as shearing, ox- 
ygen cutting and chemical milling. It 
has, however, included some of the rel- 
atively new processes such as friction 
sawing, ultrasonic and _ electrical-dis- 
charge machining. 

In compiling the bibliography, 
ASTME has divided machining proc- 
esses into 15 conventional categories, 
subclassifying each of these into three 
general groupings—theory, experimen- 
tal tests and shop practice. References 
included in theory and experimental- 
test subclassifications lead the user to 
all important papers published on that 
subject. As an example, Abstract 612, 
based on SAE preprint 706 and treat- 
ing the effects of coolant on tool life, 
lists 25 references to other works on 
this subject as a supplement. Abstract 
2458, which treats cutting-tool stand- 
ardization, lists no less than 275 other 
references dealing with this topic. 

This extensive use of references makes 
the bibliography valuable not only as 
a compendium of metalcutting informa- 
tion, but as a research tool as well. By 
identifying all useful sources of the in- 
formation, it eliminates the laborious 
and time-consuming task of locating 
articles pertinent to machining. 


Tne Evotution oF MAn’s CAPACITY FOR 
Cutture—by J. N. Spuhler. Publihed by 
Wayne State University Press, Detroit 2, 
Mich. Price $3.50. 85 pages. 


How old is the tool engineer’s pro- 
fession? In an essay in this book, S. L. 
Washburn speculates that “our hand is 
the result of at least 4% a million years 
of tool use.” He bases this speculation 
on the supposition that if an early aus- 
tralopithecine (tool engineer) with an 
ape-like hand had started to use tools, 
selection would have changed its de- 
scendants. This anthropologist feels 
that all of mankind has been profoundly 
affected by early tool use. The implica- 
tions of this speculation are, for tool 
engineers, prefound and far-reaching. 
Does tool handling and tool engineering 
exert similar pressures today? 


MANUAL ON THROW-AWAY TOOLINC—Pub- 
lished by the Office of Technical Services, 
United States Dept. of Commerce. Price 
$2.25. 89 pages. 


Written in the form of a technical re- 
port, this manual describes the benefits 
which can be derived from a program 
which replaces brazed carbide cutting 
tools with throwaway inserts. In addi- 
tion, tool construction, geometry, throw- 
away standards, applications and esti- 
mates of cenversion cests are outlined. 





HANWNIFIN 
has a faster, 
more rugged 


AIR MOTOR 


Truly a conventence package, 
the Hannifin Air)/Motor com- 
bines a raged. he trietien 
double-acting air cylinder 
with a solenoid Valve. Ample 
air passages permit rapid 
cycling. Built-in} speed con- 
trols make it possible to 
slow either or both strokes. 
Mounting dimegsions inter- 
change with mast existing 
applications. “Off shelf” de- 
livery in “standard” strokes. 
Bulletin 215—free on request 
—describes this new product. 
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” 1S WHAT YOU BUY! 


POWER — clean, dry, drip-free power at the business end of a 
Hannifin piston rod is the result of Hannifin extra quality, and at 


no extra cost. 


Bores are honed to 15 RMS or finer. 


.. piston 


rods are case hardened, plated and polished to 10 RMS or better. Cartridge 
gland, removable without dismantling cylinder, has exclusive Hannifin-developed 
**Lipseal®-Wiperseal’”’ combination for a truly drip-free rod. 


Modern straight thread leak-proof ports for easily positioned fittings are available 
at no extra cost on hydraulic cylinders. 


HYDRAULIC 
CYLINDERS 


Two Pressure Ratings 


2000 psi (3000 psi non shock), the 
famous heavy duty Hannifin Series 
“H” in 13¢to 12’ bore. 


1000 psi, Series‘‘L’’, 1’ to 8” bore, 


Hannifin quality in a lighter cylinder. 
Full compliance JIC Hydraulic Specs. 


ARKER 


1%" to 14” Bores S 
Cer 


~~ 
Series ‘‘A''—steel heads, honed brass 
body for corrosion resistance. Harden- 
ed and hard chrome plated piston 
rod. For all heavy duty air service. 
Easily modified for water service. 
Full compliance JIC Pneumatic Specs. 


ANNIFIN 


CORPORATION 


AIR 
MOTORS 


New from Hannifin, a complete power 
package combining cylinder and 
solenoid valve. Only one air line 
connection. Four mounting styles 
Interchangeable mounting dimensions 
for most applications. 


A DIVISION 


519 South Wolf Road « Des Plaines, Illinois 


HANNIFIN COMPANY 


Pneumatic ano HyorRAULic SYSTEM COMPONENTS 
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Practical 
Tooling Tips 


No. 3 of a series 


PRODUCTION INCREASED 300% when this 12-station auto- 
matic indexing and tapping fixture was put to work. Vlier 
Spring Plungers allow the operator to load by simply push- 
ing the part into a slot. These simple, spring-loaded tools 
also position the part for the tapping operation. Available 
in four models; fifty sizes. 


PROPER STOCK ALIGNMENT IN PROGRESSIVE DIES becomes 
a simple task with the new Vlier Stock Pusher. Saves pilots. 
Mounts in tapped hole. Accommodates stock as thin as 
.010”; width variations totalling 4g”. Nothing to wear out 
or foul up. 
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Are your tool makers wasting time making com- 
plicated tooling gadgets when a standard, off-the- 
shelf Vlier part could do the job much better? 
Why not examine your present drawings and see 
where these simple, low-cost parts can be used. 
You will be amazed at the savings possible. 


NEW SWIVEL PAD-TORQUE THUMB SCREW combines the 
Vlier Torque Thumb Screw and Swivel Pad Clamp. The 
result is a perfect holding tool—one that applies only the 
right amount of holding pressure without damaging the 
finished surface. Unique ball joint construction of the pad 
permits adjustment to off-angle surfaces. 
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ACCESSORI ES 


NEW 1960 CATALOG NOW AVAILABLE — Eight pages; com- 
pletely revised. Includes information and specifications on 
all new Vlier products, including the Torque Handle, Stock 
Pusher, Leveling Pad. Makes ordering easy. Suggests new 
- these proven time-savers. Write for your copy 
today 
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rade 


New STANDARDS and_ specifications 
covering the Department of Defense en- 
gineering data microreproduction sys- 
tem are discussed. Minnesota Mining 
and manufacturing Co. (Circle 401)... 
\ folder covers the use of scale models 
in plant design. layout and construction, 
and for improving manufacturing meth- 
ods, processes and material flows. 
Knight Models, Inc. (Circle 402) .. . 
Products for the control and measure. 
ment of machinery vibration, shock and 
noise are described. The Korfund Co. 
Inc. (Circle 403) ... 


licht-heavyweight machine tools and ac- 


\ complete line of 


cessories, is illustrated. The industrial 
tools include drill presses, grinders, cut- 
off maclfines, band saws, and belt and 
disk surfacers. Walker-Turner Div., 
Rockwell Manufacturing Co. (Circle 
404) . . . Developments in basic ma- 


hines and accessories for precision bor- 


‘ 
ing and milling operations are itemized 
in a publication that also covers tool 
grinders and tooling systems for use in 
boring, turning, 
cuts. DeVlieg 
405) 


facing and multiple 
Machine Co. (Circle 


Automation and Mechanization 


The Hoppermatic parts feeder handles 
small parts at the rate of 200,000 per 
hour and can be quickly changed over 
from one part design to another. Count- 
O-Matic Div., U. S. 
(Circle 406) 
automatic conveyors for handling large 
forgings and castings. Hanson-Van Win- 
kle-Munning Co. (Circle 407) 


Engineering Co. 
Information on semi- 


Boring, Drilling, Tapping 


Detailed instructions on the use of ad- 
justable boring and reaming tools. 
Muskegon Tool Industries, Inc. (Circle 
408) .. 
possible to tap all sizes with one lead- 
Thriftmaster Products Corp. 
(Circle 409) . . . Descriptions of a wide 
variety of drill bushings, including thin- 
wall and ASA types. American Drill 
Bushing Co. (Cirele 410). . 


drills, reamers and cutters of high-speed 


\ “leadscrew” tapper makes it 


screw. 


. Special 
steel, carbide-tipped and solid carbide 


types are described. Special Drill & 
Reamer Corp. (Circle 411) 
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for free booklets and catalogs—use request card, page 187 


Broaching 


A line of continuous horizontal surface 
broaching and vertical surface broach- 
ing machines is described and applica- 
tions where broaching produces parts 
more economically or faster than other 
methods are illustrated. The Foote-Burt 


Co. (Circle 412) 


Building-Block Machines 


Custom machines for contour and con- 
ventional grinding, boring and turning 
are illustrated, as is the use of building- 
block construction for many types of ver- 
tical machines. Frauenthal Div., The 
Kaydon Engineering Corp. (Circle 413) 
Description of a variety of feed 
tables and machine beds. Master Manu- 
facturing Co., Inc. (Circle 414) .. . In- 
formation on machining heads for mill- 
ing, boring and drilling. Master Manu- 
facturing Co., Inc. (Cirele 415) 


Chucks 


Bulletin covers power and manually op- 
erated two-jaw indexing chucks that en- 
able users to perform multiple machin- 
ing operations on complex-shaped work- 
pieces such as valve bodies and bottle 
molds in one chucking operation. The 


Cushman Chuck Co. (Circle 416) 


Cleaning and Plating 


Nine bulletins describe plating barrels 
and accessory equipment, including 
portable barrels, standard and special 
motor drive 
equipment, cylinder materials and con- 
struction, tank and drive equipment, 
and tank transfer equipment. Hanson- 
Van Winkle-Munning Co. (Circle 417) 
... The relative efficiency of different 
methods of industrial batch cleaning is 


barrels, hanger-mounted 


discussed and ways to improve efficiency 
are described. Parts of all sizes are cov- 
ered. Magnus Chemical Co. (Circle 


418) 


Cutting Tools 


\ complete line of tungsten carbide 
tools, tool tips, dies, wear parts and in- 
dexing tools is described. Adamas Car- 
bide Corp. (Cicle 419) . . . Additions to 


a line of standard form tools and blanks 
for automatic screw machines include 
new solid carbide cutoff tools and T-5 
high-cobalt steel straight-blade cutoff 
tools. Somma Tool Co. (Circle 420) . . . 
Quick-change holders and adapters for 
boring, milling and drilling; carbide 
cutoff tools; milling cutters; and other 
tools make up a complete line. Portage 


Double Quick, Inc. (Circle 421) 


Fasteners and Fastening 


Rapid identification of more than 160 
standard aerospace fasteners—by con- 
figuration, specification number and gen- 
eric name—is provided in a reference 
booklet. Aircraft & Missile Div., Stand- 
ard Pressed Steel Co. (Circle 422)... 
Multiple spindles for production nut set- 
ting are available to meet torque re- 
quirements to over 200 ft-lb. Gardner- 
Denver Co. (Circle 423) . . . Revised 
manual covers torque wrenches and 
torque wrench applications. P. A. Stur- 


tevant Co. (Circle 424) 


Finishing and Grinding 


Improved cutting techniques utilizing a 
controlled, high-speed stream of abra- 
sive particles and propellant gases are 
discussed. The method is used to cut or 
abrade hard, brittle materials, such as 
germanium, silicon, mica, glass, fragile 
crystals and ceramics. The S. S. White 
Industrial Div. (Cirele 425) . . . Metal- 
bonded, diamond-impregnated products 

drills, wheels, blades, dressers, hones, 
laps—are covered in a catalog. Fish- 
Schurman Corp. (Circle 426) .. . De- 
tailed descriptions of oscillating belt 
grinders, 12-inch through 48-inch sizes, 
are given in a brochure that covers speci- 
fications and typical applications. Sales 
Service Mfg. Co. (Circle 427) .. . In- 
formation for use as a general guide in 
selecting the proper media for both wet 
and dry tumbling operations. Tumb-L- 
Matic, Inc. (Circle 428) . . . A booklet 
on grinding and lapping with abrasive 
compounds covers basic processes and 
finishing materials. Clover Manufactur- 
ing Co. (Circle 429) . . . Internal, ex- 
ternal and straight-line honing methods 
and equipment are described. Recom- 
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mended spindle speeds and coolants for 
various honing operations are listed. 


Barnes Drill Co. (Circle 430) 


Fluid Power 


A complete line of hydraulic products 
for the industrial, marine and ordnance 
fields is presented in a 74-page catalog 
that covers power packages, servo valves 
and systems, vane pumps, piston pumps, 
controls, Vickers 
Inc., Div. of Sperry Rand Corp. (Circle 


motors and drives. 


431) .. . Hydraulic components for ma- 
chine tools and general industrial ap- 
plications are covered in an illustrated 
catalog that gives data on rotary and 
piston pumps, control valves, complete 
fluid power units, hydraulic tests stands, 
presses and related equipment. John S. 
Barnes Corp. (Circle 432) .. . Engi- 
neers and designers can quickly deter- 
mine what size hydraulic or pneumatic 
cylinders are required to perform given 
work functions, through the aid of a 
cylinder force calculation chart. The 
chart is designed for wall hanging and 
utilizes a movable plastic straightedge 


Sheffer Corp (Circle 433) 





He’s Watching a Band Sawing Miracle 


This band saw operator at the Bell & Gossett 
Company plant in Morton Grove, Illinois, is 
watching “Controlled Accuracy”. . . accuracy, 
being held to within a few thousands of being 
perfectly straight, and he can actually see the 
band blade being guided in the saw cut to pro- 
duce this accuracy! No further machining is re- 
quired before the pipe is welded into an assem- 
bly for a Bell & Gossett Heat Exchanger Unit 

Band sawing accuracy like this is nothing 
short of miraculous—especially when it can be 
done on a high production basis, as Bell & 
Gossett is doing. And when the same tolerances 
can be held on cut-off pieces from 2” to 18” 
in diameter, this Marve. #81 Band Saw Ma- 
chine can be truly called a precision machine tool 

The secret of this amazing sawing accuracy 
is in the Marve “sure-Line” Automatic Accu- 
racy Control—a simple and extremely effective 


ARMSTRONG BLUM 


electro-mechanical servo-mechanism that con- 
tinuously senses and automatically corrects any 
tendency of a band blade to drift to either side 
of a desired line of cut. The “sure-Line” unit 
literally “steers” the blade to make a straight 
cut. This permits the use of heavier feed pres- 
sures and, when desirable, higher blade speeds, 
to do the work faster, without sacrifice of ac- 
curacy. Incorporated in the new Marvet #81 
Series High Speed Heavy Duty Hydraulic Band 
Saws, the “surg-LIne” permits full utilization 
of all the advantages of high speed steel band 
saw blades—while extending their usable blade 
life as much as 50%. 


Before you buy any band sew machine, get complete 
details on MARVEL #81 Series Single Cut, or Automatic 
Shuttle Type Bar Feed Production Band Saws—the 
machines DESIGNED AND BUILT TO REDUCE SAWING 
COSTS. Write for catalog today 


MYAL (ating 


Gearmaking 


A new rotary gear shaving machine is 
described and illustrated. Operating 
principles, specifications and capacity 
tables are included. National 


& Machine Co. (Circle 434) 


Broach 


Instrumentation 


The production rate of key automatic 
machines can be analyzed by using a 
new production rate recorder that plots 
by strip chart a complete log of informa- 
tion for any machine. It automatically 
integrates production data, comparing 
actual rate with a predetermined refer 
ence rate. Deviations from standard are 
shown in percentage on the chart. De 
tails are given in a brochure. R. B. An- 
nis Co. (Circle 435) ... From 5 to 20 
“on-off” production operations can be 
recorded on a 
tilinear chart produced by a new opera- 


time-calibrated, rec 
tion (event) recorder, described in a 
brochure. The Esterline-Angus Co 


(Circle 436) 


Lubrication, Cooling 
A bulletin entitled: “The A. B. C. of 


Modern Lubrication” describes and il 
lubricators, 
tems and metering units for machine 
tools. Bijur Lubricating Corp. (Circle 
437) .. . Discussion of a new air-drying 
solid-film 


suitable for most types of metal surfaces 


lustrates distribution sys 


lubricant. The lubricant is 
and is applied by spraying, dipping or 
brushing. Hohman Plating & Mfg.. Inc 
(Circle 438) . 


out large particles from mineral oil o1 


. Designed for settling 


water-soluble coolants where ultrafine 
filtration is not essential, a new convey 
orized settling system is explained. O| 
(Circle 439) 


Magnetic separators intended for 


son Filtration Engineers 


use with grinders, honing machine, gear 
thread 
rolling machines, milling machines and 


shavers, broaching machines, 


deep-hole drills are described. Barnes 


Drill Co. (Circle 440) 


Materials 


The current issue of the publication 
{dvanced Materials 


cusses a number of the newer materials 


Technology dis 


special silicon carbides, boron nitride, 
boron carbide, fused refractories, fused 
hafnium, hot- 
pressed alumina and others. The Car 
borundum Co. (Circle 441) ... A data 


sheet gives information on the physical 


magnesium, zirconium, 


and mechanical properties of new co- 
balt-base and nickel-base superalloys. 
Fabrication data is included. Cobalt In- 
formation Center, Battelle Memorial In- 
stitute. (Circle 442) .. . Chemical com- 
position, physical properties and appli- 
cations of nine high-strength bronzes are 


a)» Vs 
MANUFACTURING CO. aise ARV ea 
5700 West Bloomingdale Ave., Chicago 39, Illinois 4 ln : b . 27.Vba 
Use Reader Service Card, CIRCLE 138 
218 The Tool and Manufacturing Engineer 


Ampco Metal, Inc. (Circle 


surveyed. 











Trade Literature 


wiih ain (ui Wilk 

443) ... Flash curing of foundry molds 
and cores with carbon dioxide eliminates 
baking and drying and gives better ac- 
curacy, according to a brochure. Pure 
Carbonic Co., Div. Air Reduction Co. 
Inc. (Circle 444) . . . Wear caused by 
abrasion, corrosion, erosion and high 
temperatures can be minimized by a new 
line of hard-facing powders, known as 
“spray fuse powders.” Deloro Stellite 
Div., Deloro Smelting & Refining Co. 
Ltd. (Cirele 445) ... A new heavy-duty 
grade of carbide, NTA, gives improved 
results for general-purpose applications 
according to performance data given in 
a bulletin. Firth Sterling Inc. (Circle 
446) 


Motors, Drives 


Four new synchronous motors, rated at 
50, 150 and 250 oz-in. all have a basic 
shaft speed of 72 rpm and can be used 
as constant speed a-c motors or as d-c 
stepping or incremental positioning de- 
vices. The Superior Electric Co. (Cir- 
cle 447) ... New 14 to 25-hp mechanical 
adjustable-speed drives are covered in a 
bulletin that discusses principles of op- 
eration and the selection of drive units. 
General Electric Co. (Circle 448) .. . 
A booklet: “Parallel Shaft Speed Re- 
ducers” describes reducers in 57 sizes. 
Link-Belt Co. (Circle 449) . . . Applica- 
tions for electromagnetic drives are il- 
lustrated in a booklet that shows how 
electromagnetic drives work and where 
they are used. Westinghouse Electric 
Corp. (Circle 450) . . . Information on 
direct-current adjustable-voltage drive 
equipment for planers. General Electric 


Co. (Circle 451) 


Pressworking, Dies 


\ new die assembler is mounted on ball- 
bearing casters for easy wheeling to any 
location in pressroom or toolroom. The 
Producto Machine Co. (Circle 452). . . 
Mounting accessories for hole punching 
and notching units plus other acces- 
sories for setting up units in presses 
and press brakes. Punch Products Corp. 
(Circle 453) .. . Descriptions of presses 
in a new line of welded-steel inclinable 
power presses. The Cleveland Punch & 
Shear Works Co. (Circle 454)... A 
multipurpose, single-station sheet metal- 
working machine with large throat 
depth is designed with swing-shift punch 
holders and drop-in die buttons that al- 
low tools to be changed in as little as 20 
seconds. Wales Strippit Inc., Div. Hou- 
daille Industries, Inc. (Circle 455)... 
Containing a selector chart, a catalog 
lists a line of perforating units for mild 
steel up to ¥% inch thick. Tool Products 
Corp. (Circle 456) ... A complete line 
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of transfer presses is described in a 
booklet that covers typical applications. 
The Baird Machine Co. (Circle 457) 


Swaging, Cold Forming 


Swaging machines, feeding accessories 
and related equipment. Engineering 
data on applications is given. The Fenn 
Manufacturing Co. (Circle 458) ... 
The Roto-Flo process for cold-forming 
splines, serrations, grooves, threads and 
similar forms is described and _illus- 
trated. Ways to obtain increased out- 
put and better tool life are highlighted. 
Michigan Tool Co. (Circle 459) 


Threading 


A complete line of self-opening thread- 
ing and hollow milling heads, collaps- 
ible and solid adjustable taps, and a 
new line of five-chaser heads for revolv- 
ing and nonrevolving spindles. The Na- 
tional Acme Co. (Circle 460) . . . Ca- 
pable of measuring the pitch diameter 
of internal threads to an accuracy of 
0.0002 inch, a new type of thread gage 
is available. The extent of error is 
directly readable. Wear can be com- 
pensated for. Details are in a brochure. 


Homestrand Machine Tool Co. (Circle 
461) (Continued on next page.) 





(Half Actual Size) 











Hardened stainless steel precision scale” 


with each graduation numbered. 











Scale readings, projected through a 22- 
power lens system, show legibly on bright- 


ly illuminated dial. 








Operator reads table position direct from 
dial without troublesome calculations. 

















New optical measuring instrument assures... 


high operating accuracy 


for new or used machine tools 


The new VERNAC Direct Reading Optical Measuring Instrument 
eliminates the complexities of using end rods and gage blocks. Now, 
the longitudinal, lateral or vertical positioning of machine tool tables 
can be quickly and easily read direct to .0002”. Accuracy is not 
affected by the wear or stretch of table movement screws. The instru- 
ment itself has no moving parts which can impair accuracy. 
VERNAC instruments also up-grade machine tools to perform tasks 
beyond their original accuracy. For example, they can up-grade 
moderately priced milling machines to the accuracy of more expen- 


sive jig boring machines at a fraction of the latter’s cost. 


*The soale is a replica of a master certified by the U.S. National g 
Bureau of Standards to .0001" maximum error over its entire length | 
| 


SEND FOR FREE BULLETIN. Explains how the VERNAC enables you k 
to do more precise work on your present machine tools. 


UNITED STATES 
AND FOREIGN 
PATENTS PENDING 


Designed and Manufactured by f= Manufacturers and designers 
SIMPSON OPTICAL MANUFACTURING CO. / of precision optics for scien- 
3202-04 Carroll Ave., Chicago 24, Ill. j tific equipment since 1926. 


Simpson Optical Manufacturing Company, 3202-04 Carroll Ave., Chicago 24 





Send me free literature describing the VERNAC Optical Measuring Instrument. 





Name 





Company * 
el —Ees 
Use Reader Service Card, CIRCLE 139 


Street Address 
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Trade Literature 


Turning 


\ completely new and fully automatic 
turret lathe and a redesigned automatic 
chucking turret lathe, as well as other 
lathes and attachments, are covered in 
booklet: “Gisholt Ma- 
Gisholt Machine Co. (Circle 
462) Several new models of pilot 
lathes are described in an illustrated 


the 12-page 


chines.” 


brochure. Cone Automatic Machine Co. 
Inc. (Circle 463)... 
starts the lathe 
speed up to 4800 rpm, changes speed 


\ single lever 
spindle, selects any 
during operation, or instantly stops or 
reverses the spindle of a new speed 


lathe. Rivett Lathe & Grinder, Inc 
(Circle 464)... 
and 18 chucking machine applications 
are described in a bulletin that uses a 
case-history approach to show tooling 
practices. The National Acme Co. (Cir- 
cle 465) 


Some 39 bar machine 


Welding 


Equipment and procedures for spot- 
welding hardenable steels are charted. 
The Taylor Winfield Corp. (Circle 466) 

. Utilizing epoxy impregnation and 
encapsulation, a line of resistance weld- 
ing transformers provide up to 33 per- 
cent more KVA capacity due to the 
higher permissible heat rise. Kirkhof 
Manufacturing Corp. (Circle 467) .. . 





For people who 
can’t afford 
coolant 
~ pump 
‘failure... 


GRAYMILLS 


SUPERFLO COOLANT PUMPS and 


PUMPING SYSTEMS 


GRAYMILLS Coolant Pump and Tank Units can be installed in a matter 
of minutes. You'll keep production rolling and get smooth, steady perform- 
ance at less cost. These GRAYMILLS Pumping Systems are especially con- 
venient to use with older machines, such as low bed turret lathes. Designed 
to fit under the bed, they offer 3 big advantages over the older built-in pump 


and sump units: 


e 1. 


Larger capacity to dissipate heat. Remember, 


overheated coolants cut tool life. 


@ 2. It’s easy to service a Graymills pump and tank 
unit. Just slip it out and clean. No more strug- 
gling with inaccessible shallow pumps. 


Graymills units have no seals or bearings below 


liquid level... 


no priming problem, no seal 


problem, no belts to break. 


Available with 1/25 to 2 HP pumps, tank capacities—2 to 38 gal. You can 
install ‘em, then relax and forget ’em. Sold by leading industrial distributors 


everywhere 


Send for complete catalog—No. S56RL 


GRAYMILLS CORPORATION 


3703 N. LINCOLN AVE. @ CHICAGO 13, ILLINOIS 
Eastern Div.—1122 Hamilton St., Allentown, Pa. « Western Div.—4312 W. Pico Blvd., Los Angeles 19, Calif 


DESIGNED AND PRICED FOR MACHINE BUILDERS USE 


Use Reader Service Card, CIRCLE 140 





FOR MORE INFORMATION 
Just circle the appropriate num 
ber on the postpaid Readers 
Service Card, page 187. 


A pocket slide chart facilitates the selec- 
tion of the proper electrodes for joining 
many ferrous and nonferrous alloys. 
Ampco Metal, Inc. (Circle 468) . . 
Pocket size, a 56-page welding, brazing 
and soldering alloy and flux catalog is 
combined with an intruction manual. 
All-State Welding Alloys Co., Inc. (Cir- 
cle 469) . . . A self-study silver brazing 
course for in-plant or at-home training 
is described. Handy & Harman. (Circle 
470) . . . Welding information is con- 
densed in a 23 by 45-inch electrode wall 
chart. Hobart Brothers Co. (Circle 471) 
.. . Containing tables that simplify cal- 
culation of the power supply required 
by resistance welders, a brochure makes 
it easy to establish maximum safe rates 
of operation. The Taylor Winfield Corp 
(Circle 472) 





LOOKING FOR 
SOMETHING? 


If it’s a 

product used 

in manufacturing, 
you can find 

out . 


WHO MAKES IT 


WHERE TO GET IT... 


in the 1960 

Suppliers Directory 

in the June 15 issue 
which lists 1400 products, 
nearly 2300 manufacturers 
and 20,000 local suppliers. 
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technical shorts 


A new process for coloring titanium 
has been developed by Hi-Shear Corp., 
Torrance, Calif. Used to apply uniform 
colors without the use of dyes and 
paints the process 
is also used to ap- 
ply milticelors to a 
single workpiece. 


New Process 
Colors 


Increased fire power and _ lighter 
weight in artillery has been made possi- 
ble by a new process called “autofret- 
tage,” Basically, the process consists of 
cold - working a 
gun tube’s interior 


Hydrostatic 


surface by subject- 
Pressure 


ing it to extremely 


The principle of autofrettage was 
evolved at the turn of the century, al- 
though no concerted effort at applying 
it to production of ordnance was made 
until the early 1940’s. As applied at 
Waterviet Arsenal during World War 
Il, it successfully cold worked 90 mm 
gun tubes to yield strengths of 80,000 
psi. The present cold-working program 
initiated at Watervliet Arsenal in 1956 
is able to provide yield strengths of 
200,000 psi. Normal working pressures 
in the autofrettage process is 175,000 
psi. 


Application of this development to 


production of artillery is one of the 
comparatively new techniques which 
are modernizing the manufacture of 
ordnance. Another of these techniques 


Titanium Cold-works 


Rifle Barrels 


Advantages of high hydrostatic 


the process are pressure. The 
two-fold: it provides color-fastness al 
temperatures to 600 F and it greatly 


increases titanium’s resistance to corro- 


pressure is built 

up in a mixture of water and glycerin geared rifling—is discussed in an ar- 
ticle by Messrs. Goerold and Ropitzky 
on page 107 of this issue. 


which expands and strengthens the gun 
sion. When applied to titanium nuts tube by cold working its interior. 
and bolts, it alleviates the galling nor- 


mally encountered in male and female 





thread combinations. 

Other applications for colored tita- 
nium are found in the color coding of 
high temperature components including 
parts for nuclear reactors. No changes 
in basic physical properties result from 


use of the color process. 


Recent investigations conducted by 
the National Bureau of Standards have 
shown that steels containing copper as 
an alloying element demonstrate supe- 
rior fatigue prop- 
erties when heat 
treated to 
tensile 


Improved 
Fatigue 
Properties 
In Steel 


high- 
strength. One piece or ten thousand, the Olivetti R4 
cylindrical grinds precisely the diameter set 
on the handwheel. The easily engaged positive 
stop guarantees final size on plunge or 
traverse feed. Machines are accurate to fifty 
millionths or better wheelhead repeatability. 
Dependability of the stop minimizes the 
necessity for expensive gauges; and high pro- 
duction, automatic wheel dressing with wheel 
wear compensation as well as rough-finish- 
dwell cycles conveniently automate any of the 
Olivetti models. J Also, investigate R4 series 
“E”’ gaugemaker’s grinders for tolerances 
within several millionths—to be installed only 
where temperature and other factors are care- 
fully controlled. @ Universal and plain. Swings 
from 10" to 18"; up to 84"" between centers. 


The amount of 
copper in the alloy 
appears to be 
critical with 1.3 percent by weight 
providing optimum strength when low 
tempering temperatures are employed. 
These results, obtained in a study of 
both commercial and _ experimental 
steels, may have practical applications 
in production of fatigue-resistant steels 


A numerical-control system which op- 
erates without electronic components 
has been developed by Moog Servocon- 
trols, Inc., East Aurora, N. Y. Electron- 
ic controls have 
been superseded 
by pneumatic and 
hydraulic position- 
ing devices. 

Actuated by 
means of a punched tape input—or by 
dial console or manually if desired— 
the system converts pneumatic pres- 


Inexpensive 
Numerical- 
Control System 


OLIVETTI 
MACHINE TOOLS 


42-33 Northern Bled. 
Long Island City 1, N. Y. 
RAvenswood 1-7578 


sures into oil power which operates 
pistons for precision table position. Ap- 
plicable for most types of point-to-point 
machine tools, the system has a guaran- 
teed repeatability of +0.0003 inch and 
positioning tolerance of +0.0005 inch. 





Use Reader Service Card, CIRCLE 141 
November 1960 





Anaconda American Brass Company q 
Waterbury 20, Conn. teers | 
» A trace 
attra j 


| a 


Please send me a copy of your 8-page 
booklet which details properties of your ™@ SOmmEN 9 i 
four free-cutting, high-conductivity COP- ome esos, - 
pers, and suggested machining practices. ) 


A 
ANACOND 
Tellurium Copper127 
Cu 99.49% Te 50% P M% 0 


4 ways to cut the cost of high-conductivity parts 


There are now four free-cutting, high-conductivity 
Anaconda coppers that broaden the combinations of 
mechanical, physical, and fabricating properties avail- 
able for boosting production and cutting costs of high- 
conductivity parts. They are furnished chiefly in rod 
and bar, but are available also as extruded shapes and, 
except for the leaded coppers, die-pressed forgings of 
simple design. All have good cold-working properties. 


Leaded Copper-126 and Deoxidized Leaded Copper- 
129 have slightly higher electrical conductivity—98 % 
IACS annealed, 95% IACS, minimum. The difference 
between them is that Alloy 129, being deoxidized, is not 
subject to hydrogen embrittlement when annealed or 
furnace-brazed in reducing atmospheres. Neither leaded 
alloy is recommended for hot working. 

Tellurium Copper-127 and OFHC* Sulfur Copper have 
an electrical conductivity rating of 957% IACS annealed, 
90% minimum. Both may be extensively hot worked 


222 Use Reader Service Card, CIRCLE 142 


and neither is subject to hydrogen embrittlement. 
Tellurium Copper-127 has the advantage of retaining its 
mechanical properties at temperatures higher than those 
tolerated by the other free-cutting coppers--and hence 
is widely used in the welding and cutting-tip field. 
The free-cutting coppers may be machined at cutting 
speeds approaching those used for machining Free- 
Cutting Brass. For Tellurium Copper-127, however, 
carbide-tipped tools are recommended as the inherent 
copper telluride particles cause somewhat greater 


tool wear. “Registered Trademark of American Metal Climax, Ine 6047 Rev. 1 


LALA _f 
ad % N & Ld - 
oa — # 
a # S we tt TF & 


FREE-CUTTING HIGH-CONDUCTIVITY 
COPPER PRODUCTS 


Anaconda American Brass Company 
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Reliability and Design 


Statisticians usually define reliability 
as probability. For the design engineer 
it is defined as an ability. To engineers, 
reliability is a design parameter which 
technically defines the ability of the 
design to continuously meet specified 
requirements. It is a property of the 
equipment that must be designed into 
the equipment by the engineers. Such 
requirements are sometimes expressed 
as mean time to failure or mean cycle 
to failure, implying that the device 
must operate for a specified period of 
time or cycles without exceeding the 
specified number of failures. 

Design concepts have been modified 
by developments in the understanding 
of reliability. For example, safety mar- 
gins must be used in design. The old 
concept of a simple numerical safety 
margin somewhat static. Newer 
concepts of safety are dynamic, such 
things as variability, strength of the 
device, variability of conditions under 
which it operates, must be considered. 
The concept of equipment life has been 
extended. What might formerly have 
been considered good life is now in- 
sufficient to meet specifications. 

Out of experience in reliability it 
has been found that the problem is 
best defined as a systems parameter 
or systems problem. It is virtually im- 
possible to consider reliability of a 
subsystem without considering reli- 
ability of the entire system. The sys- 
tem reliability concept entails analysis 
of the overall system as being made 
up of n-independent subsystems, so 
that the system characteristic is given 
by conventional equations using the 
product rule for multiplying independ- 
ent probabilities. 

Such use of probability calculations 
requires modification in the light of 
experience in the three principle phases 
of life cycle failures. The first phase 
is a period of high initial failure or 
infant mortality. The second phase is 
the random failure rate. The third and 
final phase is the wearout or old-age 
period where the failure rate rises to 
a relatively high value. Also, some 
equipment life is a function of cycles 
rather than a function of time. 

Reliability specifications for modern 
equipment, particularly weapons 
tems, are stringent and tax the ingenu- 
ity of design engineers. Techniques 
are available, such as establishing reli- 


was 


sys- 
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ability proportionment, determining 
variations of environment and strength, 
including safety factors, utilizing re- 
dundancy for its known advantages, 
derating components in usage so as 
to operate far distant from their mar- 
gins, avoiding complexity and _ over- 
design, design review or utilizing knowl- 
edge and experience of other people 
for augmented reliability, designing 
test and failure experiments scientific- 
ally, and using elapsed time meters or 
counters. 


Based on ASME paper No. 60-MD-2 by Harry 
R. Powell, Space Technology Lab., Los Angeles, 
Calif. Presented at the Design Engineering 
Conference and Show 


v v v 


Hydraulic Spindle Drives 


Higher accuracies and higher horse- 
powers are constantly requested by 
machine tool users. Horsepower de- 
mand has been going up to allow the 
use of carbide tools and to machine 
various high-temperature alloys. Low 
friction and low inertia are necessary 
for accurate performance. Low weight 
of moving components is desirable for 
reduction of friction and inertia. 

To meet these demands, hydraulic 
drive spindles are helpful in several 
ways. The hydraulic drive is lighter 
than an equivalent electric drive. The 
heavy components are usually mounted 
on the floor. For example, a 20-hp hy- 
draulic motor weighs approximately 
20 pounds, the equivalent electric mo- 
tor weighs 388 pounds. 

By using a variable displacement 
hydraulic motor, speed changes can 
be accomplished up to a ratio of ap- 
proximately 4:1. With gearing. the 
range is extended. A relief valve in the 
system can act as a safety valve, to 
protect against overload. It can be set 
to the required pressure to protect 
the spindle mechanism, the cutter, etc. 
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As an example of the speed-range pos- 
sibilities of hydraulically driven spin- 
dles, a machine was designed using a 
variable speed hydraulic motor operat- 
ing a maximum 2200 rpm and a mini- 
mum 550 rpm. Driving through two 
planetary transmissions, speed is fur- 
ther reduced to a minimum of 44 rpm. 
Total range is thus from 44 to 2200 
rpm. 

Two choices of arrangements exist 
for designing such hydraulic drives. 
First, a constant delivery hydraulic 
pump can drive a variable displacement 
hydraulic motor. Second, a_ variable 
pump can drive a fixed displacement 
motor. Each arrangement has certain 
advantages and disadvantages. Under 
ordinary circumstances, it is more eco- 
nomical to put the variables at the 
spindle. 


Based on a paper by B. Welte, Technical 
Director, Colonial-Romulus Div., Colanial 
Brosch & Machine Co., presented at the 
Fourth Production Machine Tool Hydraulic 
Conference, Detroit, Mich. 
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Productivity Improvement 


Productivity can be defined as the 
ratio of physical output of goods and 
services to the total input of capital and 
human effort and is required to combat 
the effects of inflation and foreign com- 
petition. This is especially urgent as the 
increased costs of machinery, material 
and labor tend to cause price increases 
that shrink sales. 

Successful management has overcome 
some of these effects and certain tech- 
niques are common in the successful ef- 
forts. The integrated market. product 
design and manufacturing team is used, 
with adequate research and develop- 
ment to back them up. Manufacturing 
has evolved from a versatile line organ- 
ization to an organization of specialists 
for planning and controlling. Control- 
ling capital input, the first factor in the 
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denominator of the productivity ratio is 
critical. Two basic approaches are used 
at Westinghouse to help the fixed as- 
set program: (1) to prevent overbuild- 
methods 


ing, it is recognized that 


? 


changes will produce a minimum of 3 


percent increase in production. (2) 
Production equipment acquisitions must 
be more productive than those units 


Also helpful are 
three-dimensional layouts for more ef- 


they are replacing. 


ficient use of the cube of the plant, and 


cheaper, but adequate techniques for 
accomplishing a job. 

The human effort factor, second part 
of the denominator, has been rendered 
more critical by increased fringe bene- 
fits. Productivity of an operator nor- 
mally increases with learning and skill, 
till a level is attained. From this level. 
the only 


productivity improvements 


available are those that derive from 


injecting methods changes into the 


basic operator performance, by work 





Orbit Valve, Tulsa, proves it again: 


“You make money every time 


you chuck with 


Shows clever, equalizing 

fixtures and top jaws de- 
veloped by Orbit which work in 
conjunction with the 2 jaws of 
the Buck power chuck 


Operator places valve in 
position for machining. 
Lathe is a 3 AC Warner 
Swasey Automati 


Final operating step: finish reaming. Four 
other operations include rough face of - 
valve body flange, rough drill, and rough bore; 
ough drill trunnion diameter, rough out bonnet 
diameter; cut core clearance, finish bonnet diam- 
eter; finish trunnion diameter and bottom of 
trunnion. Trunnion tolerances and concentricity 
must be within .003”. 


The continual plant modernization 
program of Orbit Valve Co., Tulsa, Okla- 
homa — pioneer producer of valves for 
handling petroleum and petrochemicals — 
resulted recently in saving 18 hours a week 
on valve body production. 


The major change was from hand 
turret lathe operation to automatics, using 
the Buck Aluminum body power chuck. 
It could be done because of the Buck pre- 
cision capabilities. 


Future expected improvements are a 
10% increase in production, major time- 


Makers of Scroll, Power, 
Dust Proof, Independent 
Chucks. 


” 


savings on a former true-up operation, 
and consistent quality that will reduce 
inspection time. 


The Buck Ajust-Tru® principle 
guarantees precision within .001” on 
automatics, and provides many other 
distinct advantages. Send for a catalog. 
See why “It pays to chuck with Buck.” 


BUCK TOOL COMPANY 


1133 SCHIPPERS LANE «+ 


KALAMAZOO, MICH. 


Use Reader Service Card, CIRCLE 143 





station improvements, and by motion 
economy principles to eliminate unpro- 
ductive effort. Mechanization is helpful, 
but should be used cautiously as over- 
mechanization can increase costs, par- 
ticularly product change can 
cause obsolescence. 


Ww hen 


Output, numerator of the definition, 
can be increased by mechanization, but 
usually requires volume to pay off the 
cost of planning, design and debugging. 
The areas of fabrication and material 
handling particularly can be improved 
by joint project analysis, with the sales, 
product design and manufacturing 
team. Where volume is not available as 
a justification for mechanization, nu- 
merical conirol has provided an impor- 
tant breakthrough, and it has been fore- 
cast that within ten years, 50 percent 
of the new mechine tools produced will 
be numerically controlled. As an ex- 
ample of possibilities, a concept of the 
future plant was set up and demon- 
strated at a recent company meeting. 
As visitors arrived, they were given an 
order blank for an aluminum block en- 
graved with their initials. A secretary 
typed it on a tape punch typewriter, and 
this information, after computing and 
translating, served for machining the 
initials on the aluminum stock. With 
two loading stations at the machine, 
one part was always in_ production 
while the other station was being loaded 
or unloaded. For a finishing operation, 
parts were hung on a chain, heated, 
dipped in plastic, and delivered to the 
visitor with the punched tape 15 min- 
utes after the order had been placed. 
What was demonstrated basically was 
the productivity of an integrated plant 
of the future. 


Based on a paper by R. E. Fromson, Westing 
house Electric Corp., presented at the Cleveland 
Engineering and Scientific Center, 3100 Chester 
Ave., Cleveland 14, Ohio 
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Preventive Maintenance 


\ good workable 
tenance system is like a raise in pay, 
very desirable and hard to obtain. Co- 
operation of top management is es- 
sential. The human element 
important part in the procedure. Good 


preventive main- 


pays an 


preventive maintenance starts with geod 
design. JIC standards have made for 
better hydraulics, more accessable ma- 
chines and equipment and in general 
better designs. 

As successful preventive maintenance 
requires full cooperation of top man- 
production 


agement, supervision and 


departments, records are es- 
spotlight trouble spots. 


The machine record card system has 


serv ice 


sential. They 


been effective. It contains information 
used when new equipment is purchased 
or when existing equipment is retooled. 
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Its primary purpose is for preventive 
maintenance. The forms and procedures 
are described and illustrated in detail. 
Also described is a “red tag” procedure 
for oil leakers. Through the use of the 
red tag considerable 
in oil has resulted. 


system, savings 
A well-supervised third shift is neces- 


sary for a workable preventive main- 
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tenance system when a shop is running 
to capacity. The best available men and 
supervisors are used. But 
supervisor is provided with proper ma- 


unless the 


terials to make a good lasting repair, 
the preventive maintenance program is 
machine records 
provide the information needed to select 


not successful. The 


materials for the repair, which is espe- 
cially helpful when such information 


is not given on prints or in service 
manuals. Finally, job procedures and 
both for safety and 


maintenance, are listed. 


warnings, good 


Based on a paper by F. E. Fiedler, Division 
Superintendent, Machine Tool & Die Div 
Chevrolet-Buffalo Div., General Motors Corp., 
presented at the Fourth Production Machine 
Tool Hydraulic Conference, Detroit, Mich 
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Radioisotope Study of 
Tool Wear 


As tool wear is part of the cost of 
metalcutting, study has 
been made of the phenomena of tool 
wear to reduce machining costs. The 


considerable 


usual method of optical measurement 
of tool life end point or flank wear land 
criteria varies by as much as plus or 
minus 30 Determination of 
measuring 
cutting tool is 
also uncertain due to buildup. 


percent. 
tool wear by volume ot 
weight changes of a 

The method of radioactive tool wear 
measurement is rapid and 
offers a technique for investigating the 
Essen- 
tially in this method the amount of 
tool material worn from a cutting tool 
is irradiated. The 
transmits radioisotopes to the chips. 


accurate, 


actual mechanism of tool wear. 


activity of wear 
The quantitative measure of tool wear 
can then be obtained, since the amount 
of radioactivity present in the chips is 
directly proportional to the quantity of 
metal worn from the tool during cut- 
ting. Wear products of the magnitude 
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of 10-10 grams can be 
mined. 


easily deter.- 


The choice of radioisotope used de- 
pends on tool material, half life of the 
isotope, method used to detect radio- 
activity and the specific activity of the 
tool. Several precautions are taken for 
scientifically valid testing of tool wear, 
such as correcting wear rate data by 
measuring the amount of wear prod- 
ucts in cutting fluid. 

There are many cases showing the 


advantages of this method. In deter- 
mining the relative machinability of an 
experimental high silicon content alu- 
minum alloy, the radioactive method 
required five days and 20 lb of metal. 
By conventional flank wear measure- 
ment methods, at least six weeks would 
have been required and vast amounts 
of metal as well. Quantitative informa- 
tion on the effects of rigidity has not 
been available. However, by using two 
toolholders of widely different rigidity 
characteristics, obtained 
method. Wear 
resistance characteristics of a number 
of grades of carbide cutting tools have 


results were 


using the radioactive 
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CUT GRINDING 


~ 90% 


With no special tools—just pliers— 
you can pull ejector pins from 
punches in seconds! Pull-Pin Ejector 
Punches eliminate the costly proce- 
dure of disassembly of punches or 
removal of stripper plates. 

Just pull the pin, depress the 
stripper, sharpen the punches, push 
the pin back in. Even closely 
grouped punches are prepared for 
grinding instantly. 


NEW CATALOG shows round and 
shaped punches and dies. Informa- 
tion is provided on engineering 
specifications, material and heat- 
treating, punch and die clearances, 
blanking pressures, etc. Ask your 
distributor, or write direct. 
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New line includes Regular, Medium and Long 
lengths in Ring and head-type punches; com- 
plete range of press-fit and head-type strip- 
per bushings; quill punches in 3 sizes. 


RING PUNCH & DIE DIVISION 


OF THE PRODUCTO MACHINE COMPANY 
JAMESTOWN, NEW YORK 


PRODUCTO 
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fo cut your metal finishing costs— 


OSBORN 

AUTOMATIC 
ROTARY INDEX 

MACHINE 


features “building block’’ components 
arranged for completely automatic finishing cycles 


An automatic part load/unload and turnover mechanism 
is the latest addition to Osborn’s Rotary Index metal 
finishing units. This feature eliminates the need for 
production machine operators—and means regulated 
work flow plus higher production rates. 

Most significant feature is the use of a standard index 
table and standard finishing heads easily tailored for 
efficient, economical automated finishing operations. 
Other advanced design and construction features make 
these Osborn Metal Finishing Machines worth your 
immediate investigation. 

Your Osborn field specialist has latest application data 
on a wide range of cost-saving finishing methods. An 
Osborn Analysis— made in your plant now at no cost or 
obligation—is the first step to pinpoint savings in your 
operations. Write or call The Osborn Manufacturing 


Company, Dept. K-64, Cleveland 14, Ohio. Phone 
ENdicott 1-1900. 


LSBOR™ 


Metal Finishing Machines . . . and Finishing Methods 
Power, Paint and Maintenance Brushes * Foundry Production Machinery 
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similarly been determined. The meth- 
od has also produced usable results in 
the studies of titanium, milling and 
various turning operations. 

Special studies are possible by this 
means. An autoradiograph can be ob- 
tained by placing a chip cut with a 
radioactive tool in contact with photo- 
graphic film and allowing the radiation 
emitted by wear particles to expose 
the film. The use of such techniques 
is shedding much information on the 
nature and mechanism of tool wear. 
For instance, on examining the chip re- 
moved by a milling cutter it is imme- 
diately apparent that a high concen- 
tration of wear particles is the result 
of impact as the tool enters the work- 
piece. A similar concentration occurs 
as the tool leaves the workpiece, due 
to a “plucking” of the tool as the built- 
up edge is sloughed off. This can pro- 
vide guidance for improving design of 
cutting tools. 

Use of radioisotopes in the form of 
irradiated cutting tools is a powerful 
tool for investigating tool wear. It pro- 
vides a method for rapid and accurate 
evaluation of the wear parameter and 
also operating means for studying the 
actual mechanism of tool wear. Com- 
bined with conventional methods, it 
should help in solving the practical 
problems associated with cutting. 
Based pon “SAE Paper 181A by Marko Pealio- 
bagis and E. J. Krabacher, Cincinnati Milling 
Co. Presented at the Summer Mecting of the 


Society of Automotive Engineers, Inc., 485 
Lexington Ave., New York 17, N. Y 
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Numerical Control 
Applications 


In reviewing the diversity of numeri- 
cal control applications to machine 
tools today, it is hard to believe that 
the first rudimentary experiments in 
this new art were performed in the 
Lincoln Laboratories at MIT, only 9 or 
10 years ago. In this very short period 
of time, there has grown up a highly 
specialized industry which now sup- 
plies a large number of differing sys- 
tems to the majority of machine tool 
builders in North America. Technical 
progress has been so rapid that these 
control systems are already regarded 
as a standard accessory to a machine 
tool, and the “mystery” factor is fast 
disappearing. 

Not only are machine users becoming 
more familiar with numerical control] 
techniques, but more significant still, 
an important change of thinking has 
occurred in the ranks of the machine 
tool industry itself. Even 5 or 6 years 
ago, the very thought of becoming in- 
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volved with those notorious experiment- 
ers in the electronics industry, was 
enough to give the average machine 
builder an acute attack of paranoia. 
Not so today, however, most machine 
builders have in one way or another 
gotten their feet wet in designing and 
selling numerically controlled machin- 
ery. Some indeed have jumped in al- 
together and have developed their own 
systems in competition with established 
control builders, and have done so 
with varying degrees of success. 

But the average machine builder pur- 
chases controls tailored for his particu- 
lar application. He is, however, con- 
fronted with a_ difficult purchasing 
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situation. Control systems have be- 
come highly competitive, not only eco- 
nomically speaking but also technol- 
ogically. The machine builder is con- 
fronted with a bewildering variety of 
design concepts and application ap- 
proaches, and has his work cut out to 
evaluate his proposals technically. 


The power drive 
hydraulic motor 
hydraulic cylinder 
a-c electric bang bang 
d-c electric closed loop 
[he measuring or feedback loop 
synchro resolvers 
potentiometers 
pulse generators 
code wheels 
photoelectric data elements 
linear transducers 


This last item again opens up a 
further fascinating array of ingenious 
devices such as: 

photoelectric diffraction gratings 
inductive linear coils 
electromagnetic E coil pickoff 
electromagnetic screws 
and astounding combinations and _ per- 
mutations of all of the aforementioned 
principles, 


The last main area in which systems 
differ widely is the input or data reduc- 
tion method. Here we find: 

electromechanical sequential read- 
ers 

photoelectric sequential readers 

electromechanical block readers 

pneumatic block readers 


As you can see all this represents a 
veritable treasure house for the imagina- 
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STRIPPIT 


SELF-CONTAINED 


TOOLING... 


i 


LL 


\ 


no expensive custom dies—save all the time and cost involved in design- 
ing and building custom, single-purpose dies. 

lower labor costs—no high-salaried tool and die makers are needed. Any 
good bench man can set up Strippit Tooling. 

minimum tool investment—Strippit units can be kept in continuous use. 
You have no heavy investment in idle dies—no die storage problem. 

shorter lead time—as soon as the pattern is ok’d, Strippit Tooling can be 
set up and put into production immediately. 

faster, more accurate setups—Strippit units are self-contained, self- 
stripping and permanently aligned—bench-assembled on drilled tem- 
plates, T-slotted plates or bed rails. Nothing is attached to the press ram. 
No need for die spotting and setting. 

press downtime cut—as each run is completed a new Strippit setup is 
already waiting for the press. Self-contained design permits punch 
replacement in the press. Downtime is kept to a minimum. 

unlimited versatility—Strippit units can be set up in any hole pattern and 
used over and over again—for long press runs or quick-change pilot 
runs—in stamping presses or press brakes. 

a complete line from a single source—punching units with standard 
or special tooling, for punching up to 34” mild steel—standard and 
special notching units for work up to 14” mild steel. 

nationwide sales and service—by trained tooling methods engineers in 
all major industrial areas. Manufacturing plants in Akron, N. Y., Los 
Angeles, Calif.; warehouse in Chicago, IIl. 

10. specify “Strippit’—the original system of self-contained tooling. There 
are imitations but no substitute for Strippit engineering know-how, 
tested and proved designs and materials, first-class workmanship and 
the other advantages of doing business with a reputable organization 
that has been in business for 35 years. 

FOR COMPLETE INFORMATION—write for the new Strippit General Catalog. 


WALES STRI PPIT INC. wis E 


we 
211 Buell Road ° Akron, New York Ye 


travt 
In Canada: Strippit Tool & Machine Company, Brampton, Ontario 


Use Reader Service Card, CIRCLE 146 
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A FEW OF MANY POSSIBLE RIVETING . 
HEAD POSITIONS THAT CAN BE USED tech digests 
HOUAAT!YYOUOO SLL ALTA i TOMULLUUEA 


tive sales engineer who wants to blind 
Rotating fixture his customer with science. (To use 
inet er de eT | the nicer of two apt expressions.) For 
eting heads. all practical purposes, however, sys- 
tems fall into two basic groups dictated 
by the way they measure physical dis- 
placement. 

1. Those that convert the action of 
the transport mechanism (leadscrew or 
rack and pinion) into an electrical 
analog 
yn Be - ' 2. Those that measure independently 
fastening on flat or of the transport mechanism. 
curves steombiles In measuring from the transport 
mechanism, accuracy is dependent on 
the transport mechanism. All the errors 
in the leadscrew and gearing are re- 
flected in the data elements (feedback ) 
geared to the transport mechanism. Sec- 


ond, backlash and overshoot problems 


Conveyor Belt per- — ~ are encountered. But using a measuring 


mits multiple set- system independent of the transport 

ing on both sides o o : . . . 

an ppt JS : mechanism has certain advantages. Cost 
= —s of highly accurate transport mechan- 


isms is avoided. Application to stand- 





ard machine tools is easier. 
Mactan aesiailli 2 dee 
SOHHHHOHSSSSEEEEESESESSESESESESEOESES In the Sperry system, feedback trans 
ducers are mounted parallel to the ma- 
chine motion. A coarse data element 
positions to with 0.050 inch of final 
Sliding fixture used desired position, and the fine scale 
for riveting 2 sides transducer controls positioning to final 
of an assembly ye > . on 
destination. The fine scale transducer 
consists of a micalex slab with a hair- 


AUTOMATE RIVET SETTING | 22 sous conmuere ms 
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for new low costs 


For years assemblies made of metal and non-metal or a combi- 
nation of both have been fastened most economically with semi- 
tubular rivets. And now even lower costs are possible with the pin shaped coil plated along its length. 
thin-nose riveting heads designed by Chicago Rivet. These heads, A slider rides over the scales. with a 
pneumatically operated but electronically controlled, can be small air gap between the slider and 
grouped in clusters on one or more planes and will set rivets as slab. Accuracy of the device is not 
close as '+\«" apart. Automation, thru rotating sliding or continu- affected by wear because there is no 
ous belt feeding and riveting stations, is possible. Riveting heads physical contact between the two com- 
may be repositioned and used again on new assemblies. ponents. 

CUSHIONED RIVETING REDUCES BREAKAGE Measurement is carried out independ- 
A pneumatic riveter upsets the rivet with a squeezing action ently of any inaccuracy in the machine. 
which minimizes breakage and automatically compensates for 
slight variation in assembly thicknesses. 


An electrohydraulic servo valve, specif- 
ically designed for operation with hy- 
draulic cylinders is used to drive the 
The suggestions of Chicago Rivet fastening specialists will prove machine. The valve consists essentially 
most helpful. Call them—no obligation. of a spindle that rides in a bored hole 
AIR-POWERED RIVETING CATALOG with symmetrically arranged portings. 
contains description and specifications of A 
8 single and multiple riveters—also rivet 


a. 

ae & \ setters designed for automation. . : ‘ 

a" RIVET CATALOG describes 1388 stand- in accordance with error signals re- 
. | v* ' 


4 


torque motor linked directly to the 
shaft of the spindle rotates the spindles 


ard tubular and split rivets and 25 single ceived from the control unit. The valve 
and multiple motorized automatic rivet 


has only two or three moving parts, is 
setters. 


hydraulically self-centering and is rela- 
tively insensitive to dirt. Using hy- 


Kwet & MAC HINE C Oo. draulic cylinders to move machine axes 


is an economical solution that provides 


960 So. 25th Ave., Bellwood, Ill. (Chicago Suburb) - Branch Factory: Tyrone, Pa. high-speed positioning. 
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A field reader is used in the Sperry 
system, to avoid the need for memory 
storage units. The reader operates ap- 
proximately at the rate of 10 frames 
per second. 

The tape reader is roughly analogous 
to the player piano in that air is blown 
through a number of tubes to the tape. 
The tubes are connected to diaphrams 
which trip microswitches to read the 
signals. Standard one-inch paper tape, 
binary-coded decimal is used. 

Application of the control unit to 
a DeVlieg jig mill, Burgmaster, Bul- 
lard and Moore jig borer are described. 
Consensus of opinion among numerical 
control users is that the man who 
needs a numerically controlled machine 
tool is already paying for it. 


Based on a paper by H. G. Hauck Manager 
Numerical Sales, Sperry Gyroscope Co. of 
Canada, presented at the Fouth Production 
Machine Tool Hydraulic Conference, Detroit 
Mich 
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Marketable Inventions 


Three classes of inventions exist: (1) 
a new or improved process for manufa 
turing an existing product; (2) a major 
improvement in an existing product; and 
(3) a completely new product. Evalu- 
ating marketability of an invention for 
each of these three classes requires dif- 
ferent criteria. For an organization al- 
ready making and marketing the prod- 
uct of the new process, evaluation is a 
straightforward engineering economics 
analysis. Product improvement inven- 
tions include the great majority of 
inventions. The cumulative effect of such 
inventions is what makes a new automo- 
bile so different from an automobile of 
1912—but the improvements are not 
totally new. In evaluating this type of 
invention, two factors are involved: (1) 
there must be a real improvement, not 
just a change that may be no better; (2) 
the improvement must be attractive 
enough to potential purchasers that they 
will either buy more of the product or 
pay a higher price for it so that any 
additional investment required will be 
justified. 

The third type of invention, a com- 
pletely new product, is the most difficult 
to analyze and can require considerable 
market research for successful exploi- 
tation of the invention. Eighty-five per- 
cent of failures are due to inability to 
market the product. It is too often over- 
looked that the actual cost of commer- 
cializing an idea can be more than the 
cost of technically developing the idea. 

The completely new product either 
(1) does something that has never been 
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Top Quality — Bottom Prices 


ECONOMY 
STEEL DIE SETS 











"in Handy Kit Form 


a LS 


FE ECONOMICALLY produced by volume buying and modern 


equipment to offer you all steel accurate die sets for low tool 
costs. 


CONVENIENTLY packaged for easy and safe handling. 
ORDERED with your choice of three common pin lengths—and 
two shank sizes—no extra charge. 


NET PRICES—1 to ? sets. Generous discounts for quantity 
orders. 


ORDERS shipped directly from stock. No waiting for assembly 
or packaging. 


MORE die area on die holder if required, or can be used for 
clamping space. 


YOUR toolmaking time is reduced by spotting die sections, and 
drilling or machining die holder before the pins are installed. 
These Die Sets Warrant Your Investigation 


WRITE for FREE catalogue to: 


WHEATLEY ECONOMY DIE SETS, INC. 
1627 West Fort Street Detroit 16, Michigan 
Phone: sieieiai 1-2878 


Use Reader Service Card, CIRCLE 150 
229 





How much do you spend 


making metal chips? 


15 MILLION TONS OF CHIPS ARE MADE EACH 
YEAR AT A COST EXCEEDING $10,000,000,000! 


Your shop, large or small, pays its proportionate share of this 
tremendous expenditure. Having at your fingertips an authoritative 
reference work cataloging all available literature on metal cutting 
(chip producing) processes, will enable you to quickly locate infor- 
mation on methods and techniques being used by others all over the 


world. 


ASTME’s new METAL CUTTING BIBLIOGRAPHY compiled 
by The John Crerar Library in Chicago lists 18,000 references and 


contains 5,593 specially prepared abstracts. 


If you’re in metal cutting, you need this book — 


It could SAVE YOU MONEY! 








ORDER YOUR COPY NOW! 


Please send check, money order or 
company purchase order. 


Name 





Company 





Address 











Mail to 
ASTME RESEARCH FUND @ 10700 Puritan @ Detroit, Mich. 
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done before, or (2) does something in a 
radically different manner so as to po- 
tentially obsolete existing products 
serving this function. An example of (1) 
is the vacuum tube or a satellite. Ex- 
amples of (2) are automobiles, transis- 
tors that are replacing vacuum tubes, 
and paper milk cartons. 

In selecting a new product for com- 
mercialization, six considerations apply: 
(1) the device or process must work 
with reasonable reliability; (2) it must 
be easy to use and safe and preferably 
provide some degree of personal satis- 
faction; (3) there must be a reasonable 
prospect of making a profit; (4) if it is 
an industrial product, it should prefer- 
ably be something that is sold to a 
growing industry; (5) final products 
are a better selection than component 
products, as sales of components are de- 
termined entirely by the success of some 
other product; and (6) the key factor 
is usually the need for the product. Even 
better than products for existing needs 
are those products that anticipate needs 


TO REQUEST COMPLETE PAPERS 
WRITE TO THE ADDRESS AND 
ORGANIZATION INDICATED AT 
THE END OF EACH ABSTRACT 


for by proper marketing, these potential 
needs can be converted into wants. 

Because commercialization of a new 
product depends on its use, marketing 
is essential to the success of the product. 
For instance, in marketing paper milk 
cartons, it was found that most dairies 
were reluctant to use the cartons be 
cause of existing facilities for handling 
the milk in glass bottles. It was neces- 
sary to create a demand by selling to 
grocery stores, supermarkets and house- 
wives, before the dairies could be per- 
suaded to use the new product. There 
is no possibility of finding a set of 
criteria to determine whether or not a 
particular idea should be commercial- 
ized. In technical design, it is usually 
the things that are forgotten that cause 
the trouble. 

Care must be taken in selecting a new 
product. But most important is to an- 
alyze marketing problems in advance 
and to devise a comprehensive program 
for developing the market potential. 
Such a plan must be matched to the 
capabilities of the organization planning 
to commercialize the product. 


From “Selecting Ideag for Commercial Develop- 
ment,” C. A. Butler, Diamond Alkali Co., 
presented before the Cleveland Engineering So- 
ciety, 3100 Chester Ave., Cleveland 14, Ohio 
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Creativity 


“Creation is a highly personal thing; 
it is something younger, poorly paid 
scientists and engineers do, and older, 
highly paid ones get together and talk 
So remarked Dr. J. Bronowski, 
that top-level creativity seems 
an attribute of the young man. 
the older men can 
support, while the 
creative men cannot. This is 
to be expected. As Dr. Bronowski says, 
must resist change while it 
advocates it .. . Society must .. . en- 
courage these eccentrics while it dis- 
approves of them, for they create prob- 
lems which society must digest.” 

The creative person is usually young. 
Experts say the top age for basic inno- 
vations among theoretical physicists and 
mathematicians is 30 to 35; for experi- 
mental physicists, 35 to 40; for bio- 
logical and medical scientists, 40 to 45. 
Thus the man with the greatest po- 
tential usually is without reputation or 
and the man with both 
reputation and experience is unlikely 
to produce anything basic. Real cre- 
apparently occurs most often 
in the unconventional—even eccentric 
—individual. He has intense faith in 
himself and a willingness or desire to 
work alone. He is impatient with con- 
ventionality, whether it be rules and 
regulations, working conditions or men- 
talities. 

Tests during the past six years by 

C-Berkeley’s Institute of Personality 
Assessment and Research indicate that 
intelligence is more important in crea- 
tivity than education level. But not all 
intelligent people are creative—many 
lack the will, desire, and independent 
judgment. Other uniform characteris- 
an openness to experience (al- 
most naivete) ; sensitivity to 
beauty, particularly in form and dynam- 
deep concern with the philo- 
sophical issues, with the freedom and 
lawfulness in nature (a strong need for 
order, but not for conformity unless he’s 
nature’s laws); and a 
willingness to stake his future on the 
meaning of his work. 

Creativity is basically the ability to 
produce new and interesting results 
from nature—four types are recognized: 
(1) pure basic research of the Nobel- 
level; (2) innovation and dis- 
(3) invention; and (4) problem 
Creativity is something that 

talks about wanting, and 
against which it subconsciously erects 
barriers, Changes bring complications. 
When familiar ways have to be changed, 
management subconsciously rebels. On 
the official level, management hankers 


about.” 
saying 
to be 
But paradoxically, 
get hearing and 


younger 


“Society 


experience, 
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tics are: 
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for creative technical people, but un- 
officially, management long since dis- 
covered that highly original people are 
often a major nuisance. They are almost 
certain to show in their personal behav- 
ior the same eccentricities they show 
in their ideas. They have an exalted 
opinion of their own abilities. They 
show great drive and aggression, but 
frequently not toward management-ap- 
proved goals. Inventors often are not 
the “company type,” are likely to be 
antisocial, antiauthoritarian, and may 
find refuge in excess in personal habits. 
They regard their work as an expression 
of their own personalities; it expresses 
and fulfills their personalities and they 
tend to feel that they can do everything 
on the job better than anyone else. 
Nor are creative people alike. Dr. 
Donald A. Schon identifies four types 


of production thinking: (1) the analyt- 
ic type defines the problem broadly, 
makes logical divisions; (2) empirical 
thinkers tend to operate largely on the 
basis of experience and seek analogies 
to solve problems; (3) materials-ori- 
ented thinkers do not solve problems 
conceptually and are likely to humanize 
materials. They often show great orig- 
inality and ingenuity; (4) mataphor- 
ical thinking is the most obviously 
creative. This type pursues apparently 
irrelevant approaches and wide-ranging 
analogies, treating the problem as 
though it were something else. They are 
fluent verbally, but often unable to 
translate ideas to physical models. 


From “Creativity Is a Will-o’-the Wisp” by 
Elmer J. Tangerman, Product Engineering, 
presented before the Cleveland Engineering 
Society, 3100 Chester Ave., Cleveland 14, Ohio. 





REPCO /meSquing look 


ADJUSTABLE V-BLOCK 


DRILL JIG 


Saves Set-Up Time— 
Increases Output 


Here is a versatile and accurate V-Block 
that makes center and off-center drilling, 
tapping, and reaming easy and precise. 
Four-way V-block adj t simplifi 
handling a wide range of work. Fast, 
easy positioning and clamping speed pro- 
duction. A centering locator plug and T- 
slots in the mounting surface plates assure 
fast, easy, on-center adjustment. Drill ca- 
pacity #80 to %" diameter. Handles stock 
from 4” to 2” diameter. 





Precision-Mounted 
Clamp Picte 


Fast, Easy 
a Clamping 


Interchangeable 
Adapter Bushing 


Adjustable 


Adjustable 
90° V-Block 


Stock Stop 
Mounting 
Holes 





TRUE-CENTER ADJUSTABLE 
TOOL HOLDER 


The REPCO Adjustable 
Holder is a precision- 
built tool, having two- 
piece construction which 
provides fast odijust- 
ment of the main body 
to compensate for as 
much os “ae” machine 
misalignment. Cuts 
down on tool wear, 
breakage, ond scrap. 


TWO-PIECE 
VISE SET 


; a 

Pina time with this versatile 2-Piece Machine Vise Set. 
Use as general-purpose vise, angle-block, or separate 
clamping device. Opening limited only to length of ma- 
chine base. Light, accurate, rigid. Two sizes: 6” and 8”. 








CHUCK JAW 
TRUING-RING SET 


This Ring Set saves time, 
cuts cost of boring jows. 
With correct diameter 
rings ot hand, you gain 
hours of productive 
time. Plated rings range 
from 1” to 4” by Yo" 
increments. Handy peg- 
type rock keeps rings 
in place. 





Write for 





COMBINATION 
LIVE-CENTER SET 


Heavy-duty live cen- 
ter plus six inter- 
changeable cdapt- 
ers, ranging from a 
point to 64%” dia. 
bell. Saves costly set- 
vp and machining 
time necessory to 
make large-diam- 
eter centers. Straight 
and vorious toper 
shanks available. 





ROCKFORD ENGINEERED PRODUCTS CO. 
2334 23rd Ave., Rockford, Ilinols 
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HOLCROFT 


(PRODUCTION 
‘HEAT 

\\)) TREATING 
/” EQUIPMENT 


of any of these types 


BATCH 
CONVEYOR 
ROTARY 

CAR TYPE 
SHAKER HEARTH 
ROLLER TYPE 
WALKING BEAM 
PUSHER TYPE 


H¥HeHKEHXX XX 


6545 Epworth Bivd., Detroit 10, Mich. 
Phone TY 4-5700 
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Science Fact or Fiction 


Writers of science fiction were laughed 
at and ridiculed for years for talking 
about nonsensical things such as atomic 
power and rocket ships. They were sub- 
ject to ridicule because they stuck out 
their necks and made predictions and 
unsettled the more sober elements of so- 
ciety. This is one of the main charac- 
teristics of creative thinkers—to disrupt, 
to change or modify what is now ex- 
istent. Creative thinkers accomplish this 
in two different ways; one, by adding to 
the sum of human knowledge; and two, 
by subtracting from the sum of human 
nonsense. An example of reducing hu- 
man nonsense is the observation of ball 
lightning. Science explains many things, 
and when it cannot, it explains them 
away as superstition or folklore. Ball 
lightning was explained away as super- 
stition — until someone started making 
plasmoids in a laboratory. Ball light- 
ning is no longer regarded as supersti- 
tion. Another “superstition” is the belief 
that insanity is somehow associated with 
the moon. Now, competent observers 
have found that admissions to state hos- 
pitals for the insane follow the phases 
of the moon. And a surgeon reports that 
80 percent of the hemorrhages following 
tonsillectomies occur at the full of the 
moon. Similarly, Dr. Edwin Land re- 
cently did some research in color vision 
and found that the full color effect could 
be achieved by using two black and 
white transparencies. When projected 
en a screen, the full range of color is 
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seen. The discovery adds to human 
knowledge and at the same time sub- 
tracts from the sum of human miscon- 
ceptions. 

The only place that research can be 
done is where the answers aren’t known. 
This is where science starts, and it 
starts by speculation, or what has been 
called fiction. For it is not necessary 
to know why something works, it is only 
necessary to know how something works. 
Edison did not know what electric cur- 
rent was, but he nevertheless could work 
with it. Science is a convenience, mak- 
ing engineering easier, but the Roman 
engineers, who had no science, proved 
that it is not necessary to the engineer. 
This poses a fundamental question for 
creative, original researchers— which is 
truest or closest to reality, fiction or 
logical fact? 

From “Science Fact or Fiction,” by John W. 
Campbell Jr., editor Astounding Science. Pre- 


sented before the Cleveland Engineering Society, 
3100 Chester Ave., Cleveland 14, Ohio. 











Can You Take a Hint? 


| 1960 
WESTERN 
| TOOL SHOW 


| ames | 
seoceeastee | 


{ nov. 4-18 


“And who suggested this: Why not spend the whole week 
ot the Western Tool Show ?” 


Maybe you can’t spend the 


whole week at the 


1960 WESTERN ENGINEER- 
ING CONFERENCE AND 
EXHIBIT at the 
Los Angeles Sports Arena 


NOVEMBER 14 to 18 


But 


If you’re interested in increas- 
ing your production efficiency, 
you can’t afford to miss this 


| 
event 


A panoramic view of what’ 
new im equipment, processes, 
methods. 


2000 production equipment 


items on display 


Technical Papers Pre- 
k 


ented 


Production in Action—Plant 


Tours 


Publ 1¢ 
Manufacturing Progress of 


Red Industry 


Affairs Forum on 


PLAN NOW TO ATTEND 


This important event! 
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Dependable DESEGATIZED’® XL* High Speed Steels 





...pacesetters for machinability since 1953 


For over 7 years, toolmakers have recognized the superior machinability of Latrobe's 
Desegatized XL high speed steels. They note a great reduction in surface finishing 
problems involving hobs, cutting tools and other components. Even where finish grinding 
is impractical, XL steels consistently meet requirements because... 

XL high speed steels are made by the Desegatized process of manufacture—a process 
involving unusual melting techniques employed by Latrobe since 1946. This process 
guarantees full structural uniformity of the steel—no harmful carbide segregations ... 
freedom from porosity ... and an even dispersion of the proper amount of alloy sulphides 
that promote better machinability. As a result, tools made of XL steels not only possess 
better machined surfaces—they are consistently tougher, respond predictably to heat 
treatment and wear longer. 

Latrobe regularly produces over 18 grades of Desegatized XL high speed steels, many 
stocked for prompt delivery from warehouse and mill stocks. For your next too! steel 
application . . . call Latrobe! Our sales engineers will be pleased to provide technical 
assistance to help you select the right steel for your application. 


LATROBE STEEL COMPANY 


Manufactured ’ ~ LATROBE, PENNSYLVANIA 

by skilled . 

American BRANCH OFFICES and STEEL SERVICE CENTERS: BOSTON + BUFFALO + CHICAGO 

labor... . CLEVELAND + DAYTON + DETROIT +» HARTFORD + LOS ANGELES + MIAMI + MILWAUKEE 
NEW YORK . PHILADELPHIA . PITTSBURGH . SAN LEANDRO . TOLEDO 
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High metal removal on 1045 steel forging, utilizing full 100 
horsepower of machine. Feed .040”; speed 420 sfm; depth of 
cut %”; insert, Kennametal Grade K21; tool, Kennametal 


BRH-32 Clamped Type. 


Tape-controlled operation to turn and thread a part from hex 
stock. Four Kendex tools, including profiling and roller turner 
tools, were used. All tools were gage-preset. Thread chasers 
were made of Kennametal. Material, SAE 1115; feed .021”; 
speed 550 sfm; depth of cut, variable. 


High velocity precision finishing. A finish of 30 microinch was 
developed with Kennametal Grade K165 as compared with a 
60 microinch finish obtained with ceramic cutting insert used 
at the beginning of the show. Feed .005”; speed 1300 sfm; 
depth of cut .015”; tool, Kendex Dial-A-Breaker DTAR-16A. 
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KENNAMETAL cutting tools 
match every advance 
in machine design 


At the recent Machine Tool Show, Kennametal 
carbide tools and inserts demonstrated their high 
quality and consistency on dozens of different 
metal cutting machines and operations . . . such 
as the three shown here. 

When you invest thousands of dollars for the 
newest, high speed numerically controlled ma- 
chines, you expect to increase production, im- 
prove products and reduce costs. And you well 
know, the profitable return on your machine 
investment depends largely upon the tooling. . . 
tooling with predictable life . . . tooling that 
keeps machines producing. 

From our versatile Kendex* line, including the 
new Dial-A-Breaker, you can get the correct 
tooling for your specific requirement. There are 
110 standard styles, and over 400 tool holders 
ready and waiting for you to make your selection. 
If required, we will be glad to help you develop 
special heads with Kendex throw-away inserts 
to permit several operations to be performed in 
one pass. 

Over 100, thoroughly trained Kennametal car- 
bide engineers and servicemen provide on-the- 
job analysis and recommendations. And, of 
course, our headquarters research, engineering 
and manufacturing facilities are available to 
complement cur field engineers. 

To get the most productive tooling for max- 
imum production, from the latest type of tape 
controlled machine or from an older model, call 
your nearest Kennametal Representative . . . or 
write direct to KENNAMETAL INc., Latrobe, 
Pennsylvania. 

*Trademark 


KENNAMETAL 
. .. Pertners in Progress 
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To learn how an Aardvark licks termites... 
eall in a ZOOLOGIST 


(specialist on animals) 


A native of Africa, the AARDVARK 

is a large, nocturnal, burrowing mammal 
subsisting largely on termites and 

has a long extensile tongue for gathering 
them. He has heavy claws for ripping 
open rotten logs to find more termites. 
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To learn how to lick welding problems... 
eall in LINCOLN 


(specialists in arc welding) 
“ VIRGINIA manufacturer of underground gasoline storage tanks needed to cut 
/ \ his welding costs his highly competitive industry being plagued with 


ww profits 


Although they were already using the LINCOLN automatic submerged arc process, 
the LINCOLN Field Engineer was able to show this company how to eliminate 25% 
f their welding labor. He switched them to the new LINCOLN vapor shielded 
INNERSHIELD process. 


Now the 4000-gallon tanks, fabricated from %." steel, are welded at 90 inches per 
minute with three men doing the job formerly done by four. Thus, reduced labor 


costs have substantially increased the profit margin. 


In addition, when this manufacturer licks a rolling and fit-up bottleneck, the three 


weldors will be able to almost double their present output with no additional help. 


That's why we Say it’s a good idea to do business with LINCOLN where arc welding 


is a specialty and cost reduction comes to you as a ‘“‘plus"’ at no charge. 


THE LINCOLN ELECTRIC COMPANY 


Dept. 3030 @ Cleveland 17, Ohio WELDERS 
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shipping ABC 
drill jig bushings 
is serious 
business! 


| should know. I'm Mike Yawlak. 
Over the past years I’ve been 
responsible for ABC shipments. 
My men and | know exactly what you 
customers expect. 


You want full count—you want 

your bushings to arrive on time, in 
perfect condition. You want 
special handling, air express, 
parcel post, air freight, and you 
always seem to need bushings 
“yesterday.” So—you get them! 

It must be so, because you keep 
ordering more ABC bushings 

all the time. 


| know we make the best bushings 
you can buy, but if delivery holds 
up your job, where are you? 

Send your bushing orders to 
Accurate. We'll keep you happy. 


Write for Catalog B-58. 








ACCURATE BUSHING COMPANY 


443 North Avenue, Garwood, New Jersey / ASA Standard Drill Bushings | Precision Parts / Lift-Swing Drilling Fixtures 
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Only with UNBRAKG... 


the pellet with positive locking 


INDUSTRIAL FASTENER Division 


JENKINTOWN 37, PENNSYLVANIA 


November 


1960 


where reliability replaces probability 
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Nylok* principle means 
maximum thread area, 
maximum screw strength 


Sure, screws are tight when first 
installed but can you count on 
them to stay tight? You can if 
they’re self-locking UNBRAKO 
socket screws. 

To make UNBRAKO socket 
screws self-locking, a tough, resil- 
ient nylon pellet is inserted per- 
manently in the threaded section 
of the screw. It forces mating 
threads tightly together, locking 
the screw securely, seated or not, 
wherever wrenching stops. 

Note that this pellet covers 
only a portion of two threads 
in order to perform its locking 
function. Only a pellet—with its 
compact shape—can retain maxi- 
mum thread area. Specifically, 
here’s how self-locking UNBRAKOs 
benefit you: 

@ Cut production time—by eliminat- 
ing the need for lockwashers, drilling 
of heads for lockwires, cotter pins, 


and complex multiple set screw 
installations. 


@ Cut maintenance—by reducing 
time spent inspecting joints and 
tightening loose fasteners. 


@ Cut downtime—won’t budge even 
in the face of severe impact, shock, 
vibration. 


@ Cut damage to machinery, which 
results when screws come loose. 

UNBRAKO socket screws with Nylok 
are easily removable, repeatedly 
reusable (pellet seeks to regain 
original shape when removed). 
For complete information, see 
your authorized industrial dis- 
tributor or write SPS — manu- 
facturer of precision threaded 
fasteners and allied products 


in many metals. 
*T.M. Reg. U.S. Pat. Off., The Nylok Corp. 
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To control hone feed, simply adjust Multiple speed control dial changes Reciprocation dial on Models 244 
NEW this dial on the set-up panel. Infinite NEW spindle speeds at a flick of the NEW and 3010, and calibrated scale on 
adjustments are possible fingers Model 122, permit fast stroke control. 





35 YEARS OF BARNESDRIL HONING EXPERIENCE 


ARE WRAPPED UP IN THESE 


NEW HONING 


Perhaps you saw them for the first time at the Machine Tool Show . . . a complete, 
new line of BarnesdriL high production honing machines. They’re new from top to 
bottom . . . every feature exactingly engineered to cut costs and step-up production. 


You'll find amazing new versatility . . . a broad range of capacities . . . greater 
ruggedness . . . more compact design . . . easier maintenance . . . new features galore! 
These BarnesdriL honers provide fast stock removal and precision control 

of bore size at high production rates. 


We've incorporated 35 years of honing experience in them to give you machines 
that hone more economically than ever before. 


If you’d like to know more, we’ll be glad to send complete details. Of, if you prefer, 
a BarnesdriL sales engineer will call in person. 


870 CHESTNUT STREET — ROCKFORD, ILLINOIS 
DETROIT OFFICE—13121 PURITAN AVENUE 


BARNESDRI en BARNES DRILL CO. 


Electrical controls are mounted 
N EW inside the column of the machine 
to eliminate external panels 
Operating contro! panel placed at Coolant pump is in the open for 
N EW shoulder height away from splash N EW easy maintenance. Coolant reser- 
of coolant voir is part of machine base! 
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Positive protection against tampering 
NEW with set-up controls guarded by jock 
and key. 


Model 244 hones bores up 
to 4" in diameter at full 
stroke. Choice of 3 stroke 
lengths, single or multiple 
spindles. 


Model! 122 
hones bores up 
to 2” in diame 
ter at full 
stroke. Availa 
ble in 1 or 2 
spindles and a 
variety of fix 
tures and 


tables 


Mode! 3010 
hones up to 10 
diameter at full 
stroke. Choice 
of 4 strokes. 
Adaptable for 
full automation. 


Easy-to-reach hydraulic pump and Exclusive Barnesdril Plugmatic bore-to- 
NEW controls instantly accessible for bore sizing maintains size consistency 
periodic checking and servicing. within .0002" on production runs! 
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Ultradex high precision 
indexing table 


““In-Process” Inspection 
to Millionths 


Inspecting a workpiece 

with laboratory accuracy 

while mounted in machining 

position greatly reduces scrap 

in high precision missile components. 

The Ultradex provides this checking 

ability while, at the same time, serving 

as a machining fixture. The Ultradex has a 

radial locating and indexing accuracy of 4 

second of arc, or six millionths of an inch at 

a one-foot diameter. Table surface is flat and parallel 
within 0.000050 inches. Large 12” diameter with ample 
radially dispersed threaded holes permits easy attachment 
of workpieces or fixtures. Sealed design allows use in 


operations requiring coolants or lubricants. 





AA GAGE COMPANY 


350 Fair Street * Detroit 20, Mich. 
Booth 240, ASTME Western Engineering 


Conference & Exhibit, Los Angeles, 
November 14 thru 18 
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* 
wow f£ STANDARD 


LAPMASTERS 


FOR PRECISION LAPPING 


to a flatness of .0000116” or less with a micro-inch finish of mousl te Gi 


2 to 3 RMS. All Lapmasters will maintain this uniform up to 3-11/16” dia. 
accuracy piece-after-piece because conditioning rings con- 
tinually condition the lap plate during entire lapping cycle. 


IN SMALL LOTS OR THOUSANDS PER DAY 
with consistent accuracy. Production is not interrupted or 
slowed down for replacing or reconditioning lap plates, 


OF PARTS UP TO 32” DIA. 
and as small as %” dia. Accurately laps paper-thin pieces 
as well as giant two-ton parts. a. 





OF ANY SHAPE, FORM OR MATERIAL 
tall or squat, long or short, flat or odd shaped ... any 
metal, ceramics or plastic all at the same time if neces- 
sary. Inexpensive work holders eliminate danger of stresses 
and warping usually caused by clamping during grinding 
or milling. 





*For your special lapping requirements. we will build 
lLepmasters ony size. 


i reeoemcence GARE 0 BE 
; 











MODEL 84 for parts up to 32” dia. 


WRITE FOR THE COMPLETE 
LAPMASTER STORY 

Write for bulletins describing 
the Lapmaster line and 

chart on measuring flatness. 


MODEL 48 for parts up to 17” dia. 
... THE A product of 


MACHINE THAT PUT Crane Packing Company 
PRECISION LAPPING ON A 6469 OAKTON aun cel GROVE, ILLINOIS [Chicage Suburb) 
PRODUCTION BASIS Sn Cannes tiene Diahiiath hed. Menten, Cnt, 


November 1960 Use Reader Service Card, CIRCLE 167 





Gage Blocks of CARMET Chromium Carhide 


for new standards 





Use Reader Service Card, CIRCLE 168 


of dimensional control! 


For enduring, ultra micro-accurate surface 
finishes and dimensional stability, CARMET 
Chromium Carbide represents the ultimate gage 
block material. 


Harder by nature than steel . . . next to a diamond 
in hardness, yet far tougher . . . Chromium 
Carbide Gage Blocks withstand rougher use, 
eliminate costly dimensional errors, and cut 
frequency of calibration and replacement. They 
have a thermal coefficient of expansion similar to 
steel. Fingerprints are not harmful. 


Lightweight, non-oxidizing, possessing superior 
““wringability” and a stable, fine grain structure 
that takes and holds a mirror-smooth gaging 
surface .. . CARMET Chromium Carbide in 
gage blocks is leading the way to rigid new 
standards of dimensional control. 


Carmet doesn’t make gage blocks, but furnishes 
the chrome carbide to the progressive 
manufacturers who do. 


A precise blend of extremely hard, finely divided 
carbides of chromium with a nickel binder, 
CARMET Chromium Carbide assures predictable, 
consistent behavior and unmatched uniformity 
from piece to piece. 


These same unique characteristics make 
CARMET Chromium Carbide an important 
material for extrusion dies, valve seats, sealing 
rings, chemical processing equipment . . . or any 
other application where resistance to oxidation, 
corrosion, abrasion, erosion or chemical attack 
may be involved. For more information, 

contact your local Allegheny Ludlum CARMET 
representative, or write: Allegheny Ludlum 
Steel Corporation, Carmet Division, 

Ferndale, Detroit 20, Michigan. 


CARMET tx 


CEMENTED CARBIDE - DIVISION OF ALLEGHENY LUDLUM 


The Tool and Manufacturing Engineer 











BATH tapnGage|'|MES 


A series of technical discussions that will be helpful in 
getting better results from tapping and gaging operations 
“ 





No. 18 


Subject: Standard System of Marking 
Ground Thread Taps: 


Recognizing the importance of a standard system of marking, most tap manufacturers mark their 
product with the nominal size, number of threads per inch and the proper symbols to identify the 
thread form and the pitch diameter limit. Shown below are some of the symbols used. 














N 
NOMINAL SIZE THREADS PER INCH 




















COMMON THREAD FORM SYMBOLS 
PITCH DIAMETER LIMIT SYMBOLS 








NC American National Coarse Thread Series 
NF American National Fine Thread Series 
“G" signifies Ground Thread NEF American National Extra Fine Thread 
“WH” (High) signifies the pitch diameter is Series 
above basic N American National 8, 12 and 16 Thread 
Pag (Low) replaces the letter “H” to -) Series 
nify the pitch diameter is below basic NM National Miniature Screw Thread 


NS American (National) Special Thread 
The numeral following “H” or “L” signifies (60° Thread Form) 


the number of .0005” steps above or below American (National) Taper Pipe Thread 
the basic pitch diameter. Dryseal American (National) Taper Pipe 
Thread 


PTF Dryseal SAE Short Internal Taper Pipe 
Standard Taps 1” diameter and smaller are Thread 


ground to a .0005” tolerance on the pitch di- ANPT are 4 paneiet Se Taree 

: sittin : ; = , 5 . ‘ 4 »pecihcation I -P-/ 

ameter and are marked with ne of these cor , NPS American (National) Straight Pipe 

responding pitch diameter limits: Thread 

L1 = Basic to basic minus .0005” , NPSC American (National) Straight Pipe 

H1 Basic to basic plus .0005” a Thread in Pipe Couplings 

H2 Basic plus .0005” to basic plus .0010” | NPSF Dryseal American (National) Fuel 

H3 Basic plus .0010” to basic plus .0015” _— = Internal Straight Pipe Thread 

* : is ryseal American (National) Inter- 

H4 — Basic plus 0015” to basic plus 0020" Z mediate Internal Straight Pipe Thread 

H5 Basic plus .0020” to basic plus .0025 ACME C Acme Screw Thread—Centralizing Type 

H6 = Basic plus .0025” to basic plus .0030” ACME G Acme Screw Thread—General Purpose 

Type 

STUB ACME Stub Acme Threads 

Vv A 60° “V” Thread with truncated crests and 
roots. The theoretical “V’’ Form is usually 
flatted several thousandths of an inch to 
the users specifications. 

" ST! Special Threads for Helical Coil Wire Screw 

H4 — Basic plus .0010” to basic .0020 Thread Inserts 


Special Ground Thread Taps with multiple threads are marked with the nominal size, number of 
threads per inch, form of thread and lead designated in fractions; also double, triple, etc. 


Standard Taps larger than 1” diameter are 
ground to a .0010” tolerance on the pitch di- 
ameter and are marked with this pitch diam- 
eter limit: 




















Example: A 1” — 8 Double Thread Special Tap with National Form of thread is marked: 


1” — 8 N.S. DOUBLE 
14” LEAD 


Note: For additional tap and gage information, contact your Bath distributor — or, write direct. 


Cylindrical and Thread Gages *Ground Thread Taps * Internal Micrometers John BATH & Co., Inc. 


28 Mann Street, Worcester, Mass. 
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Precision Cround 


SOLID CARBIDE 
TOOLS AND BURS 


Job A\pplications 








mummy «EXOTIC MATERIALS PROVE EFFICIENCY 


Solid carbide, 6 flute, ball nose, right 
hand spiral end mill .170” in diam- 
eter easily cuts rugged stainless steel 
alloy impeller buckets to close, uni- 
form tolerances. 


PRODUCTION UNIFORMITY 


Milling cut was 42” deep. Work 
piece was held and rotated by means 
of a cam controlled fixture, the spin- 
dle and end mill were stationary. 42 
buckets per impeller wheel had to be 
uniform in size, shape, weight and 
balance. 


LONG TOOL LIFE 
ESSENTIAL 


Because of the close tolerances re- 
quired, end mills could not be re- 
sharpened so that maximum produc- 
tion without changing tool cutting 
characteristics was vital. Atrax end 
mills out-produced all others. 
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This Atrax end mill was produced as 
a special only to satisfy exacting tol- 


SIMILAR SUCCESS MILLING TITANIUM 
BUCKETS WITH %,” DIAMETER ATRAX 


END MILL! 


Photo shows a 4,” diam- 
eter Atrax End Mill pro- 
filing to fine micro-finish 
buckets of a titanium tur- 
bine impeller. Each Atrax 
tool completed 72 buck- 
ets on each of 4 impeller 
wheels before replace- 
ment. The production 
performance proved far 
superior to high speed 


erances On this extremely tough stain- 
less steel alloy. 


steel that deflected and broke under 
initial cut and competitive solid car- 
bide end mill that produced profiling 
cuts on only 36 buckets before fail- 
ure. 


There’s an Atrax Solid Carbide End 
Mill job engineered for virtually 
every end milling material and appli- 
cation. ; 

Send for your copy 


of the 148 page 
Atrax Catalog. 


THE ATRAX COMPANY 


240 DAY STREET, NEWINGTON 11, CONN. 


The Tool and Manufacturing Engineer 





LARGEST WORK AREA — Regardless of magnifica- 


tion there is a constant eight inches of work space 
from lens to focal plane to accommodate large ob- 
jects. The Model 30 has a 12” diameter capacity. 


UNSURPASSED ACCURACY — Kodak optics with 


famed Ektar® lenses guarantee accurate measure- 
ments and give clear undistorted images over entire 
cd 7: screen. You can depend upon optical decisions made 


on the Ex-Cell-O 


3. TRUEST MEASURING PRECISION— All Ex-Cell-o 
Contour Projectors read to tenths and measure to 
tenths. Each Ex-Cell-O contour projector is tested 
and checked to the highest laboratory standards be- 
fore shipping. 


BRIGHTEST GLARE FREE SCREEN — Coated lenses 
and mirrors have been standard on all Ex-Cell-O 


models for many years. The patented **Fresnel’’ lens 
(exclusive with Ex-Cell-O) brings entire screen into 


clear view from normal operator position. Sharp 
clear images in normal room light—the brightest and 
clearest in the contour projector field! 
MOST RUGGED CONSTRUCTION — Built to “stand 


the gaff.’’ Solid construction with optical system 
locked into lifetime cabinets. Will withstand factory 
a wear and tear—without getting out of adjustment. 


Guaranteed by Ex-Cell-O’s long experience in the 
manufacture of precision machine tools. 


SIMPLEST OPERATION — Finger tip controls, cool 


to the touch lamphouses, simple setting and measur- 
ing devices, unreversed images, all add up to com- 
fortable day long operation. A precision machine of 
great accuracy that can be quickly mastered by aver- 
age factory inspection personnel. 

MODEL 30 

A True, Heavy Duty Precision 

Measuring Projector with 30” 

Diameter Screen, and 12” Di- 

ameter Capacity. 


CW... Ex-Cell-O Mercury Arc 
Light aadhe Accessory. A high 
intensity Accessory light source 
including Mercury Arc Lamp, spe- 
cial collimator and auxiliary power 
supply. Quickly adaptable to all 
Ex-Cell-O Contour Projector Mod- 
els (except Model 8) to give maxi- 
mum screen brightness at higher 
magnifications. 


Write for new booklet “See 
The Savings” which graphi- 
cally demonstrates time sav- 
ings through optical gaging 
over conventional methods. 


MODEL 14-5 

The Finest, Most Versatile, 14” 
Screen Contour Projector 
Available. 


Manufactured by EX-CELL-O Corporation of Detroit, Mich. 
SOLD AND SERVICED BY 


OPTICAL GAGING PRODUCTS, INC.” 


26 FORBES STREET ROCHESTER 11, 
(A subsidiary of EX-CELL-O Corporation) 
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Adamas Carbide’s Record at Ford 


ee proves if pays to select by performance! 


ADAMAS JOB REPORT FOR: 


Ford Motor Company 


PLANT: Sterling Plant, Warren, 


PART(S): Ford Rear Axle Sh 


MATERIAL: SAE-10358 Steel Forging, 


MACHINE: Snyder Lathe 


OPERATION: Flange Fac ing—6 
pilot Giam. ««-s 


feed .O16 «+> depth of cut 


variable 
ADAMAS RECOMMENDATION: Grade 548 


inser 
PERFORMANCE: With Grade 548 in 


Mich. 


afts—No. 4235 


Brinell 179-229 


.47 flange OD to 2.46 


360 sfpm- «+> 
oak af .030 to -090 











OPERATIONAL DIAGRAM 


ADAMAS TOOL 


\ USED HERE 

















ts, Ford gets more 


j S damas as an Se 7 
i rind—uses A 
roan ps ~ lier on this operation. AS 


approved supp 


@ The ability of Adamas Grade 548 to face flanges on more 
rear axle shafts, at minimized tool grinds, has greatly 
assisted in enabling Ford to substantially increase produc- 
tion. It has also played a part in Ford's obtaining lower tool 
costs ... longer tool life... less machine downtime. . . faster 
feeds ... variable speeds. . . virtual elimination of rejects. 


WB Grade 548's record 6-year run at Ford: optimum 
capability for consistent high performance and profitable 
volume production . . . Another outstanding example of 
what is being accomplished by Adamas in plants of all sizes 
throughout the country. 


ICT SERVICE ENGINEE 


@ Adamas produces standard and special tungsten carbide 
products for every metalworking application. For details on 
Adamas Performance-Proved carbide products best suited 
to your requirements contact your nearest Adamas rep- 
resentative or write direct. 





FREE: Ask for your copy of NEW ADAMAS PRICE LIST No. PL-960. 


Producers of 
Tungsten Carbide Tools, AAMAS CARBIDE 
Too! Tips, A 
Dies, Wear Parts, HY A CORPORATION 
Dex-A-Tool, 
Peas 


KENILWORTH, NEW JERSEY 
Dex A Mill 


PROGRESSIVE CARBIDE USERS SELECT BY Performance...NOoT HABIT! 
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TIME! COSTS! 
TEMPO automatic ALMOST 


IN SECONDS! 


No. 20 Manual- 
Operated Model 


»<* 

ag a ‘4 

SS eu = ©? Territories Available 
~ 


uit >. s “4 
AS-SERIES SAW SHARPENING MACHINES iY 


FOR CIRCULAR SAW BLADES, 
BAND SAW BLADES, HACKSAW BLADES. 


EXCLUSIVE REPRESENTATIVE IN USA: 


CAWI MACHINE CO. INC. 


34 EXCHANGE PLACE, JERSEY CITY 2, N. J., Phone: HEnderson 5-9330 
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WORLD'S LARGEST SELECTION OF 


DECIMAL 
woe REAMERS 


rovers as 


THOUSANDT aE 
——S—S—_ , 


Abrasive Cutting Machines 


MANUAL OR POWER-OPERATED MODELS 
FOR WET, DRY OR ANY-ANGLE CUTTING! 


ci aetna 


WV TWENTIETH CENTURY MFG. CO. Cy SEAVER sovin a“! INC. 


Box 429-TE Libertyville, illinois WARREN, OHIO 


In emergency Telephone Libertyville 2-4200 
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NOW — from HY-PRO you can get the newest in tap 
design — (6-form MAwess fluteless taps that are 
setting cost-reduction records on many jobs that were 
formerly “tap-killers” 


HY-PRO G-torm Mess taps cold-form threads 
in through or blind holes, with these advantages... 


No Chips to clog and cause tap breakage — no chip 
removal problems Permit Faster Tapping Speed 
and boost production from automatic equipment 
Provide Accurate Control of hole size — cannot be 
forced into lead error + Eliminate Blind Hole Tapping 
Problems — no chips to jam at bottom + Form 


Recommended 
for tapping... 


Copper Brass Lead 
Aluminum Zinc 
Steel Magnesium 
Die Castings 
Leaded Steel 
Stainless Steel 
— other ductile metals 


Tapping operation 
is the same 
Conventional methods and equip- 
ment are used, except for change 
to larger tap drill sizes. 


Stronger Threads with better holding power + Taps 
Are Stronger without flutes, especially in smaller sizes 
Taps Last Longer and maintain accurate size tolerance 
More Holes Per Tap — up to 40 times greater tap life. 


= Tap for less with (o-form® Xfaess” 


= © eens is c registered trademark ® Gorm is a registered trademark 
of Besly-Welles Corporation. of Hy-Pro Tool Company. 





STANDARD TAPS FROM STOCK 


Toy met aalel-3 @ialeli-1- mm ol-) am t- lo MM Elam lah Miaal-li-iat- 1 


Ground i 


| I} 


oo 


yin 


coon yt yrenter® 
MU 


Hand and Machine Screw Fluteless 


Spiral Point 


Spiral Point Spiral Flute Special Pulley Acme 


Taper Pipe 
Application 


Spiral Flute 


to the right style of standard taps. Write for complete 
information. Find out how much you can save. 


For standard taps from stock, call your local 
Hy-pro Tap Distributor. 


HY-PRO TOOL COMPANY 


NEW BEDFORD, MASS., VU. S.A. 


Straight Flute 


Hy-pro Tap Engineering Specialists will help you 
find out quickly how much you score on “cost per 
tapped hole.” Their job analysis regularly leads to 
savings of 50% or more — often with a simple switch 
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“T" Handle 
Quick Action 
Horizontal Bar 


Quick Action 
Horizontal Bar 


Horizontal! 
Bor 


Sor 


CADDY Type V Toggle Clamps feature 
all welded construction. Four sizes are 
available with clamping pressures from , 
800 Ibs. to 2,000 Ibs. Built to outlast any et Specials 


clamp on the market. Clamps have black Nortecstal Candia 6 Latch Type 
finish with yellow plastic handles. Bolt — Horizontal Bar Bae - 
retainer is furnished with each clamp. ‘i 9 


Angvlor 


t 
, Bor as , Mi 
1. EXTRA LARGE PIVOT PINS—Up to 3 0 EAR > “<= Une 
times more bearing surface than other , “ 
clamps. In actual test under load, V-3 — 
clamp withstood 250,000 cycles without oe Plunger 
excessive wear. my 4 oes 

. ALL WELDED CONSTRUCTION——Will not en 
come apart even after pins become aaa ' Travel 
excessively worn. Plunger 

. HEAVIER FRAME—Will not spring or 
bend under maximum loed. 

. HEAVIER LINKS AND HANDLE—Will 
withstand extreme abuse. Pipe exten- 
sion handle may be used without dam- 
age to linkage. 

. REINFORCED CLAMP BAR—Eliminates 
weak point where pivot pins pass 
through bar. 

. DOUBLE CLAMPING PRESSURE—Design 
of linkage provides double the clamping 
pressure of competitive clamps at the 
same pressure on the handle. 





Toggle Clamp Div. ERICO PRODUCTS, INC. 


2070 E. Gist Piace Cleveiand 3, Ohio 
[] PLEASE SEND CATALOG 
[] PLEASE HAVE REPRESENTATIVE CALL 


NAME TITLE 
COMPANY 
ADDRESS 

















r—-—---------- 
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LOOK AHEAD! START PLANNING NOW TO ATTEND THE 


1960 WESTERN TOOL SHOW & CONFERENCE 


November 14-18 Los Angeles Sports Arena 


Up to 200 exciting exhibits, many outstanding technical sessions and a 
plant tours. No standing in line if you write now for rapid registration forms to: 
AMERICAN SOCIETY OF TOOL AND MANUFACTURING ENGINEERS 


266 South Alexandria Avenue « Los Angeles 4, California 
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Lee Alspaugh, Maintenance Foreman, 
Carlisle Tire & Rubber Co., says that Micro-Fog Lubrication has proved 
ideal for the bearings and gears on this warm-up mill. 


Norgren Micro-Fog Lubro-Control Unit 


Micro-Fog improves lubrication on 


heavy machinery at Carlisle Tire & Rubber 


... minimizes housekeeping problems 


At Carlisle Tire and Rubber Division of Carlisle Corporation, 
Carlisle, Pennsylvania, drip-feed oilers proved unsatisfactory for 
lubricating the gears and bearings of warm-up mills. Early in 1959, 


a Norgren Micro-Fog Lubro-Control Unit was installed on one of 


the mills. The unit lubricates the bearings for the 5’ long, 20” and 
22” diameter rolls. It also lubricates the gears—a 63” pitch diameter 
12” face bull gear with a 16” pitch diameter 1214” face pinion. 

The Norgren Unit automatically and continuously applies an 


exactly metered amount of fresh, clean oil to each bearing 
and gear. 


Carlisle reports that bearings run cooler and quieter, and wear on 
gears and bearings is now at a minimum. Less lubricant is needed, 
servicing is quicker, and messy housekeeping conditions around the 
machine have been eliminated. As a result, Carlisle is converting 
other critical machines in the plant to Micro-Fog lubrication. 


FOUNDED IN 1926 


Cc. A.NORGREN CO. 


3400 SOUTH ELATI STREET e ENGLEWOOD, COLORADO 


Norgren Micro-Fog Lubrication 
gives you these 
money-saving benefits: 


. Automatic, continuous lubrication in exactly 


metered amounts 


. Better lubrication—less machine downtime. 


. Lubrication for all types and sizes of bearings, 


and for gears, chains and ways. 


. Fewer service points—centralized lubrication. 
. Lower bearing temperatures. 

. Longer bearing and gear life. 

. Lower costs for lubrication maintenance. 


. Low lubricant consumption—lower cost for 


lubricant. 


. Elimination of product contamination by 


lubricant. 


- Elimination of fire and safety hazards from 


dripping lubricant. 

Visible oil feed. 

Elimination of many oil seals. 

Oil always fresh and clean—no recirculation. 
Elimination of oil filters, sumps and pumps. 


For complete information about how Norgren 
Micro-Fog Lubrication can make big savings in 
your plant, call your nearby Norgren Represent- 
ative, listed in your telephone directory—or 
WRITE FOR DESCRIPTIVE LITERATURE. 
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Oakite offers a complete 


ob-matched 
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Mien | ASK Oakite 


protection OVER 50 YEARS CLEANING EXPERIENCE « OVER 250 SERVICE MEN + OVER 160 MATERIALS 
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line of CrysCoat, processes for 


PHOSPHATING 


Pane for better rust prevention 


..» for better paint bonding 


Lock paint on... lock corrosion out: ALL Oakite 
CrysCoat processes do both by converting a steel 
surface into an integral “toothed” layer of rugged 
phosphate crystals. Yet they're different enough 
to let you job-match a pre-paint treatment to the 
product service conditions and to your production 
setup—for lowest unit costs, 


There’s a spray-wash or tank immersion phos- 
phate treatment for saving on heating costs .. . for 


easy control... for faster production .. . for 


smoother paint films... for heavy duty protection. 
Pick the ONE that’s right for you. 


Oakite CRYSCOAT 47: heavy, fast-coating iron 
phosphate. Iron phosphating at its best. Cleans off 
average fabricating oils and soils as it phosphates; 
produces a premium quality coating. Increases cor- 
rosion resistance. Conserves spray washer time. 


Bulletin F-10058C. 


Oakite CRYSCOAT 87: smooth, paint-saving iron 
phosphate. Spray setup uses only 3 stages. Saves 
time, equipment; easy to control. Doubles the 250 
hour specified minimum of salt spray resistance. 


Bulletin F-10300. 


Oakite CRYSCOAT 187: NEW—iron phosphate 
treatment. Specifically designed for application by 
tank immersion. Provides new detergent and solvent 
action to assure greater cleaning efficiency. . . more 
thorough removal of smut from steel. Has built-in pH 
control. Offers longer solution life. 


Oakite CRYSCOAT 89: economical, iron phosphate. 
Works in spray washing machine without foaming. 
Easy to control, requires no stainless steel equipment. 
Bulletin F-10301. 


Ocakite CRYSCOAT HC: heavy duty zinc phos- 
phate. For tank application. Creates a heavy zinc 
phosphate coating for severe service conditions. Ex- 
ceeds the 150 milligram per square foot requirement; 
up to 1200 milligrams obtainable. Bulletin F-10305. 


Oakite CRYSCOAT SW—single package zinc 
phosphate. No outside accelerators needed. Easy to 
control. For spray washer ortank application. Coatings 
meet Government specification MIL-C-490A Grades 
I and III. Offers long solution life. Bulletin F-10309. 


Oakite CRYSCOAT MP—heat-saving zinc phos- 
phate. Produces zinc phosphate coating at low tem- 
perature, on steel cadmium and zinc. Keeps sludging 


to a minimum. For spray washer or tanks. Bulletin 
F-10768. 


Oakite CRYSCOAT FG—smooth, dense zinc phos- 
phate. Develops a fine grain zinc phosphate coating. 
Spray washer or tank immersion. Low to moderate 


temperature process. Promotes a smooth paint finish. 
Bulletin F-10767. 


The local Oakite man offers his technical service 
on a local basis—promptly. There are 250 like him 
—experienced in all phases of phosphating and its 
benefits. Call him in, or write for the bulletins 
mentioned under each pro- 
cess description. Oakite 

Products, Inc., 17 Rector OAKITE 


Street, New York 6, N. Y. 


Longer-lasting: These two ponels were identically Better-looking: This tubing was CrysCoated, 4 
pointed; scored with an ’’X"’and exposed to salt spraytest painted,andthensubjected to repeated punch- 

for480 hours. The big difference: right-hand panelwosfirst ing. Despite the severe abuse, paint film still 

treated with an Ockite CrysCoat iron phosphate coating. grips tight—still looks good 
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TAPPING FOR HELI-COIL* INSERTS | | lees 
J 





























Heli-Coil* inserts —a precision-formed coil of dur- 
able diamond-shaped wire that lines the tapped 
hole and presents o stronger, more accurate stan- 
dard internal thread for the screw or stud. Of 


.-Here’s What MOHAWK STANDARD SUBLAND 
DRILLS can do to save you TIME, TOOLS and $ $ 


Mohawk Subland Drill-Chamfer “Standards” will streamline those all-important 
hole drilling operations prior to tapping, by combining both drilling and cham- 
fering into one simple, simultaneous one-tool application. 

Why chamfer? Because clean, concentric chamfered holes speed tapping, 
‘increase tap life and insert accuracy, eliminate breakage, burring or flaking— 
and lower drilling, tapping and scrap costs. 


Mohawk “Standards” are faster and economical to use. They outlast ordinary 
tools, yet remain accurate through regrinds right down to the shank. Better yet, 
they are available—everywhere! 


STANDARD SUBLANDS ore stocked in 7 y y 


all practical sizes and combinations in 
3 step lengths, 3 shank styles. 


Short Medium Long 


REMEMBER, TOO... Mohawk Standard Subland Drills are also immediately available in 
Drill-Counterbore and Drill-Drill Types. All practical sizes, step lengths and shank styles. 


in local stocks . . 


. Everywhere! . . Subland Drill- Subland 





Counterbore Drill-Drill 
for Socket Head for Tap Drill and 
a Cap Screws Body Clearance 


hil TOOLS, Inc. 


Montpelier, Ohio 


* REG. U. S. PAT. OFFICE > welds Langest , , A Subland Dilla 
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PRECISION MEASURING TOOLS — Micrometer Caliper Set No. S436E-RL, 0-12” Range illustrated above 


Starrett for measuring ease no other tools can match 


Only Starrett offers the com- ply Distributor stocks a com- 
plete range of sizes and types plete line of Starrett products 
that lets you choose the right all made to the same high 
tool for any measuring job. No standards of quality. Write for 
other make can match Starrett complete catalog No. 27. Ad- 
perfection of design with every dress Dept. E, The L. S. 
feature precisely right for bet- Starrett Company, Athol, 
ter, faster precision measuring. Massachusetts, U.S. A... . 

Your nearby Industrial Sup- World’s Greatest Toolmakers 


PRECISION GROUND DIE AND FLAT STOCK 
DIAL INDICATORS AND GAGES 
HACKSAWS, HOLE SAWS, BAND SAWS, BAND KNIVES 


gens TRiPe 


srarsett 


Visit the Starrett Exhibit 
WESTERN TOOL SHOW 
Booth Ne. 206 
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UP TO 100 TIMES FASTER FINISHING WITH 


ALMC ©O 


ee nt ae. | 


MODELS VT-77 — 75 
(7 and 5 cu. ft. capacities) 


MODELS VT-72 — 71 
(2% and 1 cu. ft. capacities) 


VIBRASHEEN 
_— 


ALMCO’S 
FULL LINE OF 


VIBRASHEEN 
MACHINES 


MODELS VT-717 — 712 
(18 and 12 cu. ft. capacities) 


Ideal for large components requiring 
fixtures or a large volume of smaller 


MODEL VT-70 
(% cu. ft. capacity) 


Efficiently deburrs and finishes parts 
in q titi itable for di 
size production runs. 





Popular unit for firms requiring pre- 
cise finishing of a wide variety of 
parts in small lots. 


Bench model ideally suited for mini- 
ature bearings, extremely small 
gears, stampings, etc. 


WORLD’S LARGEST LINE OF PRECISION FINISHING EQUIPMENT 


ADVANCED DESIGN SERIES 
Thirteen dels are available in this 
series featuring capacities of from 5 
to 40 cu. ft., each equipped with 
variable speed drives. (Infinite from 
6 to 30 rpm's.) 





SEND FOR NEW 
ALMCO CATALOGS 
ON BARREL 
FINISHING MACHINES 


Digs ARMS oi ERIE ee eae 


© 


SPINDLE MACHINES 
Designed for fast precision finishing 
of complex, high quality components 
such as gears, bearing cages, spline 
shafts, rotors, on continuous produc- 
tion “in line” basis. 


ae - eM 5 oat. 


CUSTOM DESIGN BARRELS 
Special large diameter barrels are 
available to accommodate extra 
large parts. Fixtures hold parts to 
assure complete, precise finishing of 
all crevices and surfaces. 


MEDIA, AND 
COMPOUNDS 
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PRECISION FINISHING 
Queen Products Division + King-Seeley Corporation 


1811 Marshali Street, Albert Lea, Minnesota 
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BUTTERFIELD 


100% 
INSPECTED 
pgote) B— 





A PRODUCT OF SKILL 


the complete line Butterfield hand taps 
are top performing and long lasting, like the rest of 
the complete line: spiral point taps, drills, reamers, 
dies, counterbores, cutters, end mills, hobs and 
carbide tools. Phone for quick deliveries or technical 


aid. Warehouses in Chicago, Detroit, Fort Worth, Los 


Angeles, New York and San Francisco. Call your 
Butterfield Distributor. 


BUTTERFIELD 


DIVISION, Union Twist Drill Company, Derby Line, Vt. 
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AIR-CUSHIONED 


These photos prove 


it! Pangborn 


Vibratory Finishing gives the kind 


of finishing you never had before! 


Pangborn Vibratory Finishing—culmination of years of ex- 
perimentation and refinements*—is the newest method for 
cleaning, descaling, deburring, grinding, radiusing, fine-fin- 
ishing, coloring and burnishing all metal and metal alloy 
parts, suitable plastic and ceramic items. 


This unit gives you versatility of application, larger pay- 
loads and greatly-reduced time cycles resulting in tre- 
mendous savings. It easily handles parts too delicate or 
intricate to finish by other methods .. . shielded areas and 


interior surfaces . . . even coarser jobs faster and better. 


In a wide range of sizes. Also auxiliary equipment, media 
and compounds for every need. Send parts with exact 
finish specifications, or finished specimen, for sample 
processing in our laboratory to: Mr. William E. Brandt, 


* Pat. No. 2,422,786; 
June 24, 1947 
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PANGBORN CORPORATION, 4700 Pangborn Blvd., Hagers- 
town, Maryland. 


e@ Actually works up to 100 times faster than conventional 
methods; does more work better at lower cost 


Does work impossible to do by barrel finishing or 
other means 


Most compact vibrator on the market 


Air cushion support and suspension for automatic 
leveling and amplitude control supplants spring suspen- 
sion systems subject to fatigue 


Standard basic machines are equipped with mechani- 
cally variable speeds 


Floor vibration entirely eliminated, making possible 
(for the first time) second floor mounting 


Pangborn 


OF HAGERSTOWN 
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Specify HARDINGE Collets 
for Accuracy 


and Durability 


“Performance Has Established 
leadership for HARDINGE”’ 


For Your LATHES and MILLING MACHINES 


HARDINGE braw-in Collets symbolize 


accuracy, long life, and low cost because they 
are hardened and ground both internally and 
externally, have heat treated threads, — and 
cost no more than ordinary collets. 

HARDINGE Collets assure you of all - essential 


accuracy plus durability and economy. 


Write for Free Bulletin — 
collet ordering information for 
all Lathes and Millers. 


HARDINGE BROTHERS, INC., ELMIRA, N. Y. 


PERFORMANCE HAS. ESTABLISHED LEADERSHIP FOR HARDINGE 


Immediate steck delivery from Atlanta, Bosten, Chicage, Dayten, Detreit, Elmira, Hertferd, Los Angeles, New Yerk, Philadelphia, Seattle, Portland, Minaespelis, 
Oakland, St. Louis, Springfield, N. J., and Torente. 


November 1960 Use Reader Service Card, CIRCLE 187 261 





Why did these chips 


LOOK TO 
INGERSOLL 
FOR THE 
ANSWER 


—because the cutter used to produce 


the more costly chips was not the right 
INGERSOLL ne for the work or for the machine on Th are many ways 
CUTTER DIVISION which it was used. It was a good cutter chips can be 1 


- but not as good as it could have been. Ingersoll represen 
j 
i 


ge = 
y Bly, s s I 
y 2 reouce > The lower cost chips were produced by ing and n 
THE COST : ; . 4 1 
a rca a cutter recommended by Ingersoll ings. Ask to have a representative call, 
Cutter engineers. Their recommenda-_ or write for booklet “Ways to reduce 
' tion was based on an analysis of the the cost of chips.” Address Dept. F-68 


uwINGERSOLL 
LP wmtmo mactme commany CUTTER DIVISION iexcsr> 
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Iminary survey's 





Return on money 


invested in multiple-spindle machines often 

is controlled by tooling. Greenlee engineers 

recognize this — specified quick-change, pre- 

set tooling as original equipment on this 12-station, horizontal 

indexing machine. It operates at close to 100% efficiency, drilling, chamfering, boring, and 
reaming pump bodies at 97 per hour. Cycle time per piece is 37.2 seconds. Depth of bore is 
held to as + .001”, ream hole size to + .0005”. Scully-Jones “Better-Hold” chucks 
speed tool j. . changes and provide a rigid, concentric drive for the boring tools (not 
piloted). Tools are preset outside the machine. Patented “Lock-and-Eject” nut on end of 
chuck turns on ball bearings. The operator just twists it to quickly unseat the tool. Opposite 
rotation produces a powerful, self-centering fit that assures high accuracy and long tool life. 


Ask your Scully-Jones distributor or representative for details. 


Seully-Jones and Company 


1915 South Rockwell Street, Chicago 8, Illinois 
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4 AUTOMATION ~~ Rotation (Spindles) by STANDAAD 





—_— 


{BUILDING BLOCK —__ Movements (Feeds- Swivels) 


' 





oo 2 2 6 ee 
[ee eB es 


SLIDES -FEEDS-SWIVELS for 

SPINDLES-WORK-FIXTURES 

ALIGNMENT INSTRUMENTS 
etc. 


“‘BUILDING-BLOCK” ASSEMBLIES with 
STANDARD Feeds and Swivels and 
STANDARD Super Precision Spindles 





Since , 1912 


Sy the STANDARD electrical tool co. 


PRECISION SPINDLE AND MACHINE TOOL DIVISION 
pases 2499 RIVER RD. « CINCINNATI 4, OHIO 
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3-Seo Unimet-Plan 


CAN IMPROVE YOUR CARBIDE PRODUCTION... 








Stepll. 


Use Unimet's ‘Performance- 
Data and Trouble-shooting” 
File Cards. Concise data on 
all carbide subjects—each 
on an individual file card. 
Indexed for quick reference. 


At your fingertips 





Here's one of the most conven- 
ient aids ever offered to car- 
bide users, and it's yours free 
if you'll use the coupon in this 
advertisement. Here's what 
you get: 


1. An up to date manual on Car- 


Check coupon for free set. 
Step 2. 
bides in file card form. Over 100 
= pages of vital information con- 
Get acquainted with Unimet rites densed to 75 handy file cards. 
Carbides now!... Check cou- 
pon for copy of Unimet's 32 wom, 
page catalog .. . frequently Sane, NCE 3. Data on grade selection of 
called ‘the easiest-to-use ™ © 6On sy, tne carbides. Shows in an instant which 
carbide catalog.” US mane? grade to use for steel, stainless, 
? ts ] cast iron, non-ferrous metals, and 
non-metallics. 


S ‘ 
Step 3. SS i 4. Complete speed-feed charts. 


5. Data on brazing, grinding, 
Get proof-positive! Arrange . 3 : ts chip-breakers. 
an on-the-job test of Unimet : 6. Data on single point and me- 
Carbides under actual shop chanically held tools. 
conditions—in your plant. wth 
Check coupon below. syne, 7. Trouble-shooting and general 
. machining information. 


2. Sturdy, attractive metal file box. 


Sold by leading 


is Site  UINIMET CARBIDES 


throughout America. DIVISION OF UNITED-GREENFIELD CORPORATION 
447 W. ONTARIO ST., CHICAGO 10, ILLINOIS 





8 I Ie 


= | UNIMET CARBIDES, 447 W. ONTARIO ST., CHICAGO 10 | 


Send set of Performance-Data and Trouble-shooting 
File Cards. 


[] Send free copy of Unimet Carbides’ 32 page catalog. 


We would like to arrange for a test run on Unimet 
Carbides in our plant. 


Name 





Firm 





Capacity 
Address 
; City ai State 
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SUNDSTRAND “Engineered Production” METHODS 


... practical ideas for men who are responsible 
for manufacturing quality, quantity, and profit 





TRACER 300-hp tracer lathe automatically loads, turns, and unloads 
TURNING 1800 lb. locomotive axle forgings 


Over 400 lb. of stock is removed from 
1800 lb. locomotive axle forgings in 
an 11 minute cycle on this 300 hp 
Sundstrand tracer lathe. Parts are 
loaded, tracer turned and unloaded 
in a completely automatic cycle. 
Forgings range from 4 to 12 inches 
in diameter and 6 to 9 feet in length. 


Ends are milled to length and cen- 
tered prior to turning. With this new 
Sundstrand Lathe, production in- 
crease averages 4 to 5 times over 
previous method of turning these 
shafts. 

The machine has one front and one 
rear tracer slide, each controlled 


from templates which are easily 
changed for varying sizes of work- 
pieces. 

A similar Sundstrand lathe is used 
for finish turning the axles. 


For details on Sundstrand tracer 
lathes, ask for Bulletin T-721. 





ROTARY 


Operator runs two machines to ruff and finish 


SURFACE GRINDING grind 14” clutch plates at 45 per hour. 


These two 20 hp Sundstrand-Arter 
grinders have the rigidity and power 
necessary for heavy cuts and fast 
stock removal. They ruff and finish 
grind clutch plates to an over-all 
flatness of .001”, total indicator read- 
ing repeatability within 
.0005”. Required finish of 30 to 40 
microinches is easily held; but finer 
finish is obtainable with these ma- 
chines. Stock removal is from .009” 
to .012” per side. 


The entire cycle is automatic except 
for load and unload, including fast 
feed for heavy stock removal with 
automatic change to slow speed for 
fine finish. When one side is finished 
on the first machine, the operator 
simply turns it over and positions it 
on the magnetic chuck of the second 
machine. Production is 45 pieces per 
hour per side per machine at 85% 
efficiency. Ask for Bulletin G-721. 


The Tool and Manufacturing Engineer 








INTERNAL Fully automatic cycle loads, broaches, and unloads gear 
BROACHING blanks three at a time 


L~\§ 
©) 


The ID and two splines are auto- 
matically broached at a rate of 350 
per hour (at 100% efficiency) by 
this Sundstrand-American machine. 
Parts are fed into a fixture by belt 
conveyor, stacked three high, in- 
dexed, machined, and ejected onto 
the outgoing conveyor. The entire 
cycle is fully automatic. While parts 
are being loaded at one station, 
other parts are being broached. The 
machine also is equipped with auto- 
matic chip conveyor. 

Bulletin No. B-72] describes Sund- 
strand-American vertical and hori- 
zontal broaching machines. 





CYLINDRICAL Production increased 500%; 
BELT GRINDING floor space reduced 50% 


Use of a special cylindrical grinding 
fixture mounted on the automatic 
in-feed table of this Sundstrand- 
Engelberg belt grinder provides 
grinding of electric motor rotors to 
a tolerance of .0002 to .0004”. Di- 
ameters are accurate to +.0005”. 
Rotors without shaft are mounted 
on an arbor, as shown at right. 
Rotors with shafts, at left, are held 
on their own shafts. A production 
cycle takes as little as 12 seconds. 


The savings listed above are not grinders can be employed to replace 
uncommon wherever Sundstrand- other classes of equipment. Litera- 
Engelberg precision abrasive belt ture available upon request. 


THE CASE STUDIES LISTED HERE ARE TYPICAL OF THE RESULTS ACHIEVED THROUGH 
SUNDSTRAND’S “ENGINEERED PRODUCTION’ SERVICE WHICH ANALYZES YOUR MACHINING 
REQUIREMENTS AND ESTABLISHES THE METHODS AND EQUIPMENT WHICH WILL GIVE YOU 
THE GREATEST OVER-ALL PRODUCTION ECONOMIES. 


FOR COMPLETE INFORMATION WITHOUT OBLIGATION, WRITE TODAY. 


SUNDSTRAND MACHINE TOOL 


BELVIDERE, ILLINOIS ¢ DIVISION OF SUNDSTRAND CORPORATION 


, Ad 
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Automatic and Multiple-spindle 
Tracer Lathes i Drilling Machines 

















S. NAKASHIMA INTERNATIONAL CORP’ 
exclusive U. S. representative of KYOTO 
Machinery Co., Ltd., one of the largest 
manufacturers of machine & automotive 
tools in Japan is now accepting subcon- 
tracts from the United States. 


No letter of credit—no red tape 
Tops the toughest competition 
Highest quality guaranteed 
Material requirements strictly 
adhered to 


For detailed 


information write to: 


$. NAKASHIMA 
International Corp. 
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STANDARD ZAGAR Gearless DRILL HEADS 
DRILL ANY NUMBER OF HOLES IN ANY PATTERN 
IN ANY MATERIAL ON ALL CENTERS 


Drill a maximum number of holes in 
one pass—in any material. Holes can 
be as close as twice drill diameter. 
Zagar gearless drillheads are built as 
a complete unit or may be adapted to 
any standard drill press. Send us your 


Write for 


Manual E-11 quotation. 


part drawing and we will submit our 


® CLEVELAND 23, OHIO 


23892 LAKELAND BLVD. 
pa @lj7 inCORPORATED 


USE MORE SPINDLES TO DO MORE WORK 
Use Reader Service Card, CIRCLE 195 








| | Seucrance ELECTRODE 
DRESSING CUTTERS 
Used by many te re-condition 


Electrodes without removing 


=~ from machines — 
"| Down-time is Slashed! 


Production is Increased! 


Designed to fit most all popular 


Electrode Dresser power tools. 


Special shapes quickly made up. 


INVESTIGATE! 2 
It may pay you muchi [7 ‘4 
ASK FOR 
MORE INFORMATION TODAY! 


MIDGET 
MILLS 


ao 





CHATTERLESS 
COUNTERSINKS 


Ce 





BALL SEAT 
REAMERS 





if 
X 
CARBIDE 

END MILLS 


* al 





INSIDE OUTSIDE 
DEBURRING DEBURRING 
CUTTERS CUTTERS 


TUBE END 
DEBURRING 
CUTTERS 


oF 


CARBIDE 
HAND FILES 





zy 


CUTTERS 


HAND 
DEBURRING 
CUTTERS 


DRILL 
COUNTERSINKS 








SPECIAL 
CUTTERS 








a 


. Lj 
Severance TOOL INDUSTRIES INC. 


728 lowa Avenue, 
SAGINAW, MICHIGAN 


A... iL 





REGRINDING 
SERVICE 
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YESTERDAY'S PIONEER ... TODAY'S LEADER 


WELDON /<ursrisss 2 


CHATTERLESS! 


Greater ease in cutting and longer life are the 
outstanding features of these Weldon tools for 
countersinking and deburring operations. 


Chatter is eliminated because of the single cutting 
edge. 


A trial will convince you. 


WRITE FOR FURTHER DETAILS 


Catalog list numbers are now marked on all Weldon tools and 
holders as an aid when reordering . . . another WELDON FIRST. 


Weldon distributors throughout U.S.A. and Canada carry complete stocks to serve you. 


ISS)" ; aoe ~ a 
3000 WOODHILL ROAD--:- CLEVELAND 4, OHIO 
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For utmost accuracy 


and versatility 
—CARL > 

ZEISS 
hail —— 

















UNIVERSAL MEASURING 
MICROSCOPE 
* 


Combines a series of 
different measuring instruments 


MADE IN WEST GERMANY 


This newest instrument enables you to handle the most varied problems 
with the greatest ease. Measurements can be made in plane rectangular and 
polar coordinates as well as in three-space rectangular and cylindrical 
coordinates. 

The instrument embodies high precision glass scales and circles which 
can be read respectively to .00005 inch and 1’ of arc. By means of a new 
beam-splitting device, line and center symmetrical measurements can be 
made by a single or double reversed image in complementary colors. Cer- 
tainty of setting is thereby greatly increased, and extremely difficult preci- 
sion parts can be checked in far shorter time, with higher accuracy than 
ever before. 

An optical internal-measuring device permits measurements of smallest 
holes without any physical pressure. 

Inclined binocular tube affords most comfortable viewing. Push-button 
control automatically projects the specimen image and all scales into binoc- 
ular tube. Offers many other features such as comparison drawing device, 
projection and photographic attachments, etc. 


Write for booklet on this most advanced instrument 


COMPLETE 


GA FIZ LETS S, BPA OZ, 5:°\'cE Facies 


485 FIFTH AVENUE, NEW YORK 17, N.Y. 
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CLUSTER DIAMOND WHEEL 
ee . DRESSING TOOLS TYPE 
bo. lemctipgesl) tle), lemiel./#-. 11 lemegele] a-) DIAMOND DRESSING TOOLS RADIUS FORMING DIAMOND TOOLS 
i? = a 4° 





STANDARD DIAMOND SELECTED AND INDUSTRIAL DIAMONDS 
DRESSING TOOLS 





- 
~~. 





ta 
DIAMOND ; TRU-GRIT ROTARY 3 : 
DIAMOND IMPREGNATED TURNING ANDO DIAMOND DRESSING DIAMOND-MISER DIAMOND 
DRESSING TOOLS BORING TOOLS , WHEELS 


TOOL TURNING: DEVICES 


{ 4 


Cutting YOUR Production Costs 
is Our Only Business at “Wheel Trueing” 


Our Diamond Engineers, consulting with It may even result in a_ production 
your Production Engineers, are interested revolution through use of the remarkable 
in only one thing—saving you money on new Tru-Grit" Rotary Diamond Dress- 
production. ing Wheel. Your needs and objectives 
ee?) ‘ aes: will decide that. But, the objective is 
Their analysis of existing procedure may always better products at lower produc- 
result in finer finishes, higher precision, tess eet 

reduced consumption of grinding wheels ee 

and diamond tools, fewer rejects, Our Diamond Engineers have been cut- 


improved time cycle, simplification of ting costs for industry for 50 years. We 
tool needs, reduced tool inventory or a would welcome an opportunity to serve 
combination of these benefits. you. Just phone or write. 


WHEEL TRUEING TOOL COMPANY 


Main plant and laboratories: 165-3200 W. DAVISON AVE., DETROIT 38, MICHIGAN 
Plants in Dallas and Los Angeles * Representatives in major cities throughout the world 


WHEEL TRUEING TOOL COMPANY OF NEW JERSEY 


33 West Street, Bloomfield, New Jersey 


WHEEL TRUEING TOOL COMPANY OF CANADA, LTD. 
575 Langlois Ave., Windsor, Ontario 


INDUSTRIAL DIAMONDS—larges*t stock in the Americas « 


DIAMOND TOOLS—Engineered to the job and guaranteed to do it 
DIAMOND DRILLS for Mining and Oil Field use e 


DIAMOND DRILLS, SAWS and PORTABLE MACHINES for Masonry Drilling 
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. ANOTHER TALIDE CASE HISTORY 





TALIDE TOOLS Produce 207 More at J. I. CASE 





VERTICAL 
CLAMPED 





HORIZONTAL 
“THROW-AWAY CLAMPED 





RTT” STYLE 





a ROD STOCK 








YOLHOLDER INSERTS 





16 0 
. 


THROW-AWAY INSERTS 
FOR KLAMP-LOK 
HOLDERS 








TWIST DRILL 
BLANK 


J.IL.CASE®Co., Racine, Wisconsin, leading manufacturer of 
Agricultural and Industrial Equipment, reports Talide Tools 
give superior performance on both cast iron and steel jobs. 


18 Shafts machined 
with Talide S-92 








Main drive shaft 

15/16” dia. x 16-15 32” long 
H.R. A-8640 steel 

285-321 Brinell 
Turn O.D. of Shaft 


Carbo-matic 

+TN-163P3 Talide 
Disposable insert 
1/2” LC. x 3/16” thick, 
negative angle, 
3/64” corner radii, 
Grade $92 


Material 


600 Wheels machined 
with Talide C-91 | 
se | 


Rear tractor wheel 

15” dia. x 7-19/32” thick 
Hi-nickel cast iron 
SAE111 

Face outer edge of wheel 
hub, 1/2” wide cut 
Bullard 

#GL-20 brazed tool, 
off-set style, 

1-1/4” x 1-1/4” x8” shank 
size,Grade C-9l 


1/16” ........ Depth of Cut. 1/8” to 1/2” 
.009 nce liadabeaaniier dice Feed .033 
Speed 
115 (S.F.M.). 210 
git BLANK 450 (R.P.M.) 39 


y e Soluble Oil Coolant. dry 


Talide Grade $92 Results Talide Grade C-9l 
GUN DRILL BLANKS “TD” BLANK 


ae 





Machined 18 shafts per grind. Machined 600 wheels per 
Next best premium grade pro- grind compared to 400 for 
duced only 12 shafts. next best premium grade. 








Our Service Engineers 
will furnish and test a 
Talide Tool on any job 
you designate—free 
of charge. Write for 
Catalog 59-G. Metal 
Carbides Corporation, 
6001 Southern Blvd., 


HERE'S OUR . ~ 
are (TALIDE 
a OUN Gs town 12, 0818 


HOT PRESSED AND SINTERED CARBIDES + VACUUM METALS 
HEAVY METAL + ALUMINUM OXIDE + HI-TEMP. ALLOYS 
OVER 25 YEARS’ EXPERIENCE IN TUNGSTEN CARBIDE METALLURGY 
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WHAT DO YOU WANT IN A CHUCK? 


UNEQUALLED ACCURACY retain their greater accuracy under tough- 
Burnerd 3-jaw and 6-jaw GRIPTRU est conditions. Bodies are Meehanite, 
chucks give you concentricity within .0002” scrolls are heat-treated alloy steel forgings, 
total indicator reading. pinions are case-hardened nickel steel, jaws 

are case-hardened steel. 

QUICK SET-UP 
In one minute or less, with GRIPTRU’s 
exclusive micro-adjusting mechanism, you 


GUARANTEED SERVICE 


Every Burnerd chuck is guaranteed against 
defects in material and workmanship for a 
period of two years, and is backed by the 
coast-to-coast sales and service organiza- 
tion of Clausing. 


center your initial work piece to the re- 
quired tolerance. 


TOP PRODUCTION 
With a GRIPTRU, you chuck duplicate TOP VALUE 


parts at scroll chuck speed to the same You don’t pay a premium for GRIPTRU’s 

accuracy without further adjustment. superior features. The cost is actually less 

than for ordinary scroll chucks. For ex- 

TROUBLE-FREE OPERATION ample, a 6” 3-jaw GRIPTRU is only $96.00 
Burnerd GRIPTRU chucks are built to —a 12”, $220.00! 


Investigate Burnerd before you invest in any chuck: 3- and 6-jaw GRIPTRU 
chucks, 4” to 12” diameter . . . 3- and 4-jaw Universal chucks, 4” to 24” 
diameter . . . 4-jaw Independent chucks, 34” to 28” diameter. All are out- 
standing values. See your dealer, or write for descriptive literature today. 
351 
CLAUSING DIVISION 
ATLAS PRESS COMPANY 
11-217 N. PITCHER ST. * KALAMAZOO, MICH, 
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Engineered Marking by CADILLAC . . . cuts costs 


CADILLAC Builds the Most Complete Line of STANDARD 
HYDRAULIC and PNEUMATIC MARKING MACHINES 


CADILLAC leadership has been established through the Through simplicity of design, CADILLAC Marking Ma- 
development of sound engineering and efficient low-cost chines are available in price ranges that meet the 
marking machine operation and maintenance. demands of cost-conscious buyers. 


Shown here are four of the Standard CADILLAC Marking Machines. Highly efficient, they can be installed in your auto- 
matic or automated production setup . . . assure permanent product marking. CADILLAC also designs and builds Special 
Marking Machines, tooling and fixtures, to meet every conceivable marking requirement. 


CADILLAC NO. 58U HYDRAULIC MARKING UNIT 


Meets the needs of automatic and automated production 
processes for a standard marking unit—can be mounted 
in any position—upside down . . . sideways . . . or at 
any angle. The only completely hydraulic marking unit, 
employing the roll marking principle, that permits the 
marking of parts while in a fixtured position. 


Also available with our standard base and complete 
with built-in oil reservoir, oil filter, motor and pump 
system pressure regulator, foot actuator, and all elec- 
trical controls. 


CADILLAC NO. 54 HYDRAULIC MARKING MACHINE 


Here single pressure control regulates full range of 
pressures—marks round, flat and irregular surfaces. Can 
mark a very light legend into nonferrous metals . . . 
extremely deep legends into tough steels. It is ruggedly 
built and simple to operate. 
Write for Bulletin No. 54, 


€ CADILLAC NO. 52 AIR IMPACT PRESS 


Can be furnished in bench or floor style models. Has built- 
in features, including positive air and electric safety con- 
trols. Highly versatile for— 


pad 
MARKING ° BRANDING a wf 


STAKING . CRIMPING ~ a), 
PIERCING CUT-OFF ~ CADILLAC j q 


ss 
COLOR MARKING a - 


CADILLAC NO. 60-U PNEUMATIC MARKING MACHINE * | 


Meeting the needs for a low-cost, power operated roll 
marking machine, it offers high speed production, low 
initial cost, and completely automatic work cycle. Can 
be easily operated in conjunction with a rotary feed 
table or in an automated line . . . can be mounted in 
any position desired. Also available with CADILLAC 
standard base. 


Write for Bulletin No. 52, HAND HOLDER CADILLAC MODEL NO. 32 Write for Bulletin No. 60 
STAMAX ROLL DIES INTERCHANGEABLE Automatic Numbering Head SPECIAL ao 
STAMAX TYPE INSERTS (Special Barrel Style Shown) INSPECTION S s 


ll : AND SYMBOLS 
aN! 


Developed by Cadillac for For marking part and detail num- Hard and tough — won't 
the REALLY tough marking bers, dates, inspection marks, tool Perfect for consecutive serial numbering. mushroom, chip or split. 
job. checks, name plates, etc. Standard Models Available Priced right. 


For further information regarding marking devices and equipment, write for Bulletin No. 41. 
CADILLAC T Originators of STAMAX Steel Stamps and STAMAX Marking Dies 
Ss AMP co. Corner of RYAN and NANCY @¢ DETROIT 12, MICHIGAN 
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Another NEW Jones & Lamson Optical Comparator 
THE ECONOMY MODEL 14”-SCREEN PC-14A 


This new 14”-screen universal measuring and 
comparison machine incorporates lateral, 
vertical and angle measuring facilities. It 
offers a combination of important features 
that set the standard for practicality, price, 
and performance: 


~ All measuremen 
rectly to 


telileleivohiielan 


. High-intensity fan-cooled il- 
luminating units for sharp 


definition of shadow image 


. No adjustments when chang- 

- ing magnifications. A_ full 
range of J & L Telecentric 
Projection Lenses is available, 
from 5X to 125X:. 


. Three table stylés are avail- 
role) (-FaNonM o}iella Miele) (mmol Mac 7-11 
- 


as 18 and: 


jefe} | ime) am ge) || 


type measuring tables. 


. Work capacity — either 5 


fol an Mana Mmoiloliil-3i-] am alismmiilee. 
) 


of 24° between centers 


Many other features such as new normal light 
reflection unit, tracing attachments and super- 
high-pressure mercury arc illumination, are 
available. 

See this machine in action at Booth #308, 
ASTME Show, Los Angeles. Or call one of our 
West Coast representatives: Germain Ma- 
chinery, Los Angeles and Phoenix; Moore 
Machinery, Berkeley; Perine Machinery & 
Supply, Seattle; Allied Northwest Machine 
Tool Corp., Portland and Salt Lake City. 


COMPARATOR 
DIVISION 
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ALUMINUM CAST-IRON 
HEX-HUB 


HAND—KNOBS 


QUICK-ACTING FULL-THREAD 
SPIN-LOOSE 


QUALITY AND LOW PRICES 

















ALSO 
CLAMPING TOOLS 
SURE-GRIP STEP BLOCKS OF 

STEEL 
WwoOoD 
ALUMINUM 


TOOLING BALL 


MANY SIZES AND TYPES 
SAVES BUILDING AND 
CHECKING TIME 


TIETZMANN TOOL COMPANY 
315 N. Main St. Englwood, Ohio 
Call TEmple 6-5141 
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JEMCO MACHINE TOOLS 


PUNCH SHAPER—SAVE FROM 50% to 80% 
MACHINING TIME. Machines contour sur- 
faces, metal stamping punches with curved 
necks, brass electrodes, etc. Complete in one 
set-up to within a guaranteed accuracy of 
+.00025”. 


Let us quote on your special punch requirements. 


10 SPEED TURRET DRILL HEAD—SAVE FROM 
40% to 60% MACHINING TIME. Fits any 
single spindle vertical drill press or miller. Drills 
2 to 7 holes . . . taps 2 to 7 sizes in one set-up. 


QUICK SET UP TOOL ROOM SHAPER—com- 
pletely equipped—all set-ups take less than 5 
minutes. 


DISC FILER—Eliminates hand filing—for all 
metals, wood & plastic. Files any angle or 
radii in seconds. Easily adaptable for produc- 
tion line output. Fixtures easily mountable. 


DRILL GRINDERS—Range .012” 
to 3”. Floor and Bench Models. 


Jersey manufacturing co. 


401 E. LIVINGSTON ST., ELIZABETH 1, N. J. 
Use Reader Service Card, CIRCLE 206 








HERE’S WHY GTS MARKING 
TOOLS...offer true long-run economy 


ENGRAVING ZONE PRECISION—PERFORMANCE PROVED 
STEEL—WIDE EXPERIENCE, assures long tool life 


In the critical Engraving Zone, the faces and bevels of 
GTS engraved tools are precision cut on selected tool 








steel, for performance stamina and sharp impressions. 


Years of wide experience, careful inspection and tradi- 
tional craftsmanship assures you /ong tool life... and 
this means true /ong-run economy. All quality tools, both 
standard and special . . . plus fast dependable delivery. 

Our Marking Engineers can help you specify the right 
tools for maximum economy and efficiency. WRITE 
FOR CATALOG, or if you prefer, call EAstgate 7-0300. 


; 1804 Ww. BELLE PLAINE, CHICAGO 13, ILL. 
UE IT'S WORTH, MAKING, IT'S WORTH MARKING 
Use Reader Service Card, CIRCLE 205 
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on any tapping job... 
MORE PRODUCTION PER 
HOUR means LOWER COST -“ 

for YOU with a mn 


MODEL 10E-20 TAPPING MACHINE 


More and more manufacturers are 
learning this fact from hour after 
hour, day after day, precision produc- 
tion tapping on the Kaufman 10E-20. 
With higher production, lower prod- 
uct cost, increased sales in mind 
you, too, should learn all about the 
Kaufman 10E-20. 


Cat be complete fatte today! 


Write, wire or phone for complete 
information on the precision tapping 
machine the Kaufman 10E-20. 


kaufman: 


PRECISION MACHINES 
FOR TOP PRODUCTION 
553 S. 29th St., Manitowoc, Wisconsin 


Use Reader Service Card. CIRCLE 207 
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America’s 


INTERNAL KEY TIE-RODLESS-TYPE SERIES 101A 


Air 150 psi—Hydraulic up to 1500 psi 
Fits where others won't 
Meets J/C Standards, Bulletin 101A 


Ruggedly constructed of steel with bronze bearings, 
this original space-saving cylinder is the most com- 
pact, streamlined and versatile cylinder available. It 
requires one-third less installation space and has a 
greater ratio of power to its size and weight than tie- 
rod-type cylinders with the same bore and psi rating. 
In addition, the ports can be rotated independently to 
any convenient location. It is easier to disassemble, 
for inspection and service and to re-assemble than 
any conventional-type cylinder. And, by using a major- 
ity of standard parts and one or two semi-standard 
parts, this component gives you the advantage of 
special cylinders that do a better job at a nominal cost. 


Like all O-M cylinders, this compact unit has the 
lowest coefficient of friction. It is designed right to 
seal right . . . to make full-power starts on thrust and 
return strokes .. . to maintain perfect rod alignment 

. and cushion piston shocks. End plugs are tapped 
for universal mounting. 


Coupon brings Bulletin desired. 


Bulletin 101A for Internal Key Tie-Rodless Type Air and 
Hydraulic Cylinders featured above. 

Bulletin 105A—Iimproved Tie-Rod (Heavy-Duty) Cylinders 
Hydraulic 2000 psi; 3000 psi non-shock. 

Bulletin 107—Automation (Heavy-Duty) Air Cylinder for 
200 psi operation. 

Bulletin 108—Automation (Heavy-Duty) Hydraulic Cylinder 
—for 1000 psi operation. 


November 1960 


All O-M Cylinders are available in 1%" to 8 bores 
with standard or heavy-duty rods. Complete line of 
mounts and interchangeable parts. Immediate deliy- 
ery on most sizes. MAIL COUPON TODAY. 








ORTMAN-MILLER MACHINE COMPANY 
13 1 43rd Street, Hammond, Indiana 


Hove representative coll 
Send Bulletins m 
1O1A Lt 107 


105A J 108 


NAME ————— SE 
COMPANY 


ADDRESS 





city ZONE____STATE 
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HEAT PROCESSING COSTS CAN 
PUT YOU OUT OF BUSINESS! 


WAN Y 


Pay x 
y CLOSED. 
SOK XD 


How efficient is your operation? 


Engineers everywhere today are searching 
for areas to increase manufacturing efficiency 
and stem rising costs. Many are concentrat- 
ing on heat processing and finding it to be a 
great offender in terms of waste. 

Have you checked your operation recently? 
One of the easiest ways to do so is to call in 
a highly trained MOCO oven system engi- 
neer. He can point out many improvements 
in your operation and recommend the very 
best equipment to modernize your process- 
ing. Why not check with him today for more 
heat processing efficiency tomorrow! 


YOU'LL WANT THESE BASIC OVEN FACTS IF 
YOU DO ANY OF THESE OPERATIONS 
MOLDING * FABRICATING * EXTRUDING * COATING 


* LAMINATING * RECLAIMING * MATERIAL PRODUC- 
TION * RE-INFORCEMENT 
This Fact Book by MOCO engineers on the basic 
operating principles of heat processing ovens 
should prove interesting. If you have specific 
questions, please write. 


MICHIGAN OVEN COMPANY 


421 BRAINARD 
DETROIT 1, MICHIGAN 
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HOGGSON BRAND 


Les-S trom 


rounded face 
steel 
stamps 


MARK 


Order from this handy chart: 


- but don’t MAR! 


On all the new lightweight metals 
HOGGSON BRAND Les-Strain steel 


stamps are the safest means of perma- 
nent identification ... . 
rounded faces of the character in- 


= fracture is held to an absolute 
dent, but do not cut or crack the 


Gothic style 


minimum 
metal unde: normal use 
HOGGSON BRAND lLes-Strain stomps 
ore: 
manufactured of high strength 
2 alloy steel 

designed with chamfered front 
3/18 edges to assure correct position for 

marking 
1/4 shown, in sets of 27 letters and 9 
numerals, packed in sturdy wood 
compartment boxes. 
3/8 Insist on HOGGSON BRAND for the 
finest marking stamps. See your distrib 
vtor. Send for our catalog! 


HOGGSON & PETTIS MANUFACTURING CO, 
141 Brewery St., New Haven, Conn. 


Use Reader Service Card, CIRCLE 210 


available from stock in sizes 








wk FUOQUSSELLE 


DOUBLE-CRANK PRESSES 


No. 4B OBI 
with “‘Econo- 
Air" clutch. 


STRAIGHT 
SIDE 


Die space up 
to 24 in.; bed 
space up to 

6 ft. between 
uprights. 


SPEED UP PRODUCTION with these versatile 40-ton presses, 
Large bed and ram areas make them ideally suited to 
handle wide rolls or sheets . .. do multiple punching, steel- 
rule die work and other high output operations. For rapid 
shockless starting and stopping, presses can be equipped 
with electrically controlled ‘Econo-Air” friction clutch... 
Ask for new catalog. 


Rousselle Presses are 
sold exclusively through 
Leading Machinery 
Dealers 


SERVICE MACHINE CO. 


Mfrs. of Rousselle Presses 
2310 WEST 78TH ST. « CHICAGO 20, ILL 
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MODEL 91 


... the world’s most atcurate collet chuck 


JACOBS MANUFACTURING COMPANY * WEST HARTFORD, CONNECTICUT 


November 1960 Use Reader Service Card, CIRCLE 212 





“TORQUE WRENCH’ MANUAL 


Formulas 

Applications 

SENT UPON REQUEST Engineering Data 
Screw Torque Data 


ea S furtevanl laf) Adapter Problems 
ance 7 7LLINOIs «=—« GeNeral Principles 


Manufacturers of over 85% of the torque wrenches used in industry 
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Bench Center 


and Surface Plate 


$194 


The K. O. Lee Bench Center and Surface Plate provides an ac- 
curate means for inspecting all types of work. Work pieces can be 
mounted between centers, in V-rests or on precision ground surface 
plate. Surface plate tolerance for flatness is .0002” per foot. 
Runout is shown on dial indicator as work is rotated by hand. Side 
runout or camming action can be checked with second indicator. 

Tailstocks can be positioned any place on the T-slot. They 
are rigidly mounted on base with top and side lock. The tailstocks 
are ground in pairs assuring that both centers are exact height from 
the plate. Work can be placed in position or removed easily with 
the use of the quick release lever. Centers are alloy steel, hardened 
and precision ground. WRITE FOR COMPLETE LITERATURE. 


i. @. Lee Co. 


ABERDEEN, SOUTH DAKOTA 


GCREATER PROTECTION 
Yo tou Alke LINE 


WHIRL-A-WAY FILTER, REGULATOR 
AND LUBRICATOR ASSEMBLY AND 
AUTOMATIC AIR TRAP (MODEL w-4) 


SUCCESSFULLY 
USED FOR 
PROTECTION 
OF AIR VALVES 
CYLINDERS 
CONTROLS 
PNEUMATIC 
TOOLS, ETC. 
The FILTER removes solids .00039 and larger. 
Transparent bow! provides visibility. The 
REGULATOR can pass large volume with an 


unrestricted fiow and minimum pressure drop. 
Self-bleeding, compact. 


The LUBRICATOR delivers desired volume of 
oil. Bow! can be refilled without shutting off 
air supply. 


The Air Trap is avto- 
matic and eliminates 


manual draining. 46 VICTOR AVE., Div. 12 
DETROIT 3, MICHIGAN 
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VALUABLE 
REFERENCE 


| One Complete Source of Detailed 
Specifications for Designers, 
Production Managers, 

Toolroom Foremen 


Hundreds of NEW ITEMS 


ALL NEW — Complete specifications and cost saving data on 
over 2000 “Standards”, including world's largest line of work- 
holding equipment, chuck jaw blanks, handles, knobs, wheels 
strap clamp assemblies, forged items, plus hundreds of other 
jig and fixture components, Detailed specifications, engineering 
drawings, The one complete source for data on all the “‘stand- 
ards” for tool, die, jig, and fixture design and application. 
Write for your FREE copy today. 


JERGENS TOOL SPECIALTY CO. 


Dept. TE-11, 712 East 163 Street 
Cleveland 10, Ohio 
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EXTRA RIGIDITY of Chicago-Latrobe Drilt 
pays off at Tool Show demonstration! 


3" hole through 3” plate took just 52 seconds. Note perfectly formed chips 
that indicate continuous, vibration-free cutting even while operating at .100” 
rate of feed. Demonstration took place at Machine Tool Show. 


At the Chicago Tool Show the Carl- 
ton Machine Tool Company intro- 
duced its new 6 ft. Radial Drilling 
Machine. In one of the most dra- 
matic drilling operations ever per- 
formed, they drilled a 3” diameter 
hole ina hot rolled steel plate 3” thick 
in just 52 seconds, operating at 45 
RPM with a feed of .100” per revo- 
lution. 

Chicago-Latrobe was asked to 


Get your copy of 
C-L catalog No. 
60. Circle 
number, write 
direct, or ask 
your C-L 
distributor. 
Catalog 60 | 
shows all prices. 


November 1960 


3. DIA. HOLE DRILLED 
THRU 3° OF STEEL IN 
JUST 52 SECONDS! 


produce a drill for this demonstra- 
tion. C-L engineers recommended 
the regular Type 110 High Speed 
Taper Shank Drill—special in length 
only. 

Unbelievable strength is required 
for a twist drill to do a job like this, 
and C-L’s exclusive method of pro- 
ducing large diameter drills made 
the Carlton demonstration possi- 
ble. Chicago-Latrobe drills are man- 


CHICAGO: 


A Chicago-Latrobe Service Engineer checks drill per- 
formance with Carlton operator. This C-L service is 
available to all drill users. Ask your C-L Distributor. 


ufactured from grooved stock- 
rolled to exact specifications; twisted 
to the correct helix; with the flutes 
and lands precision milled. This 
method gets the most from the steel 

added torsional strength, maxi- 
mum rigidity, minimum disturbance 
to its molecular structure. Specify 
Chicago-Latrobe for your tough 
jobs. Chicago-Latrobe products are 
sold by industrial distributors. 


LATROBE 


DRILLS « REAMERS « END MILLS ¢« COUNTERSINKS « COUNTERBORES 


SPECIALS « 


‘434 WEST ONTARIO ST., 
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CARBIDE TOOLS ~» 


“LO-TORK" CHIP BREAKER DRILLS 
CHICAGO, ILL. 
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No matter the kind of metal or shape to be cut, FENWAY NIBBLERS (air 

powered or electric) operate with a cutting action which displaces the metal 

without distortion on both sides of the sheet: insures finished smooth edge, 

th no chipping, no binding, no curling, no flaking . . . Cuts inside circles, 

ese squares, odd shaped holes on a per job or production line basis—save time 

and materials in every application . . . Portable, light in weight, (8-20 

sounds depending on model)—safe, easy to handle, proved durable in critical 
operations, minimum maintenance, guaranteed unconditionally. 











powerful 


NEW '%” NIBBLER 
ortable Heavy duty Nibbler cuts 
p through 4” cold or hot rolled 
ae steel plus 5/16” aluminum — 
if also cuts 8 gauge stainless. 
FENWAY |: w= 
’ 4 


MODEL HN 


Heavy duty Nibbler cuts 10 
NIBBLERS gauge stainless steel or 8 
: gauge mild steel. 
WT. 13 Ib. 


cut more 


MODEL HN 
| MODEL AN (Air Powered) 
v= a Lightweight 12 lb. tool cuts up 


° to 3/16” of copper, brass, alu- 
in Ss ©) “ minum, 10 gauge stainless, 8 
gauge stainless 


MODEL AN 


*K 
metal at ii’ MODELS MN AND LN 


Medium and Light cutting mod- 
els—Model MN cuts 14 gauge 
stainless, 13 gauge mild steel. 

ower cost- Model LN cuts 16 gauge stain- 
MODELS MN AND LN less or mild steel. 


cs WT. 8 Ibs. 


without 





MODEL MNC 
Cuts tough pitch or asbestos 


i : 
distortion MODEL MNC coated corrugated steel 5 feet 
. 


per minute. 
WT. 8 lbs. 














FENWAY MACHINE CO., INC. 


3107 N. BROAD ST. PHILADELPHIA 32, PA. 


“THE FENWAY NIBBLER CUTS: all non-ferrous 
metals, copper, brass, aluminum etc., 10 gauge 
or 8 gauge stainless steel, tough pitch or as 
heed ated corrugated pr VY," cold or Western Tool Show PATENT NUMBERS 

hot rolled steel and 5,” aluminum... . all Booth 348 2278174, 7278311, 2535631, 
models guaranteed against defects in materials 2827696, 2844872 

or workmanship. 























282 Use Reader Service Card, CIRCLE 218 The Tool and Manufacturing Engineer 















This 30-spindle Kingsbury has 12 
units, eight on the center column 
and four on wing bases. A 63-inch 
index table holds nine. work fix- 
tures. Each has power clamping 
lave mblaredr-lasleliet-mu alam e-lastmanleleianc-re| 
fo} ame dal-mer-ta) c=] meollolanlam-laleme)e\-1¢-]¢c18 


by an air cylinder. 






30 operations on one Kingsbury 


420 parts per hour gross 
with 8.6 second time cycle 


This machine for Whirlpool bores, 
counterbores, chamfers, drills and 
reams in one chucking of the work. 


You can do this too and save 
money. A Kingsbury may not cost 
as much as you think, because it 
can replace several general-purpose 
machines. Just think of the saving 
in work-in-process inventory as you 


CAST IRON Four Vertical Units 
ROUGH BORE — TWO STEPS 
FRONT HEAD COMB. SEMI-FINISH: BORE 
FOR FORM 45° CHAMFERS 
CHAMFER STEM & FACE 
REFRIGERATION = enich pore 
UNIT Four Horizontal Units 
DRILL — 3 STEPS 
REAM 


COMPRESSOR 


eliminate several banks of parts 
ahead of all those machines. 


You get other savings with a 
Kingsbury. Important savings from 
low maintenance. Less downtime 
Low scrap loss. Fewer'repair parts. 
And, of course, lower labor costs. 
That’s because of good basic design 
and rugged accurate construction. 
Kingsbury machines run year 
after year, through millions of 
cycles, without giving you trouble. 





If you need high production at 
low cost, ask us to give you a specific 
proposal. Even if your operations 
are less complex than Whirlpool’s, 
we may be able to help because we 
build simple machines, too. Kings- 
bury Machine Tool Corporation, 
Keene, New Hampshire. 


KINGSBURY 










Four Vertical Units 
with 22 Spindles 
'D) 4] 4 ae @) ae Oi «1 @) 4 
TAP DRILL THRU 

TAP THRU 


C’BORE — 4 HOLES 


DRILL 
C’BORE — 2 STEPS 
DRILL — 2 STEPS 





You can readily attach this 


OPTICAL PROJECTOR 


to most machine tools 


> Opens a whole new dimension 

in precision production! 

> Operator sees the work mag- 
nified while in process! 

> Improves quality, increases 
productivity, simplities 
operator training! 





A versatile attachment 
for improving effi- 
ciency of these ma- 
chine tools: 

Brown & Sharpe 

Cincinnati 

Pratt & Whitney 

Bridgeport 

South Bend 

Hardinge 

Landis 

Reid 

Norton 

Royal Oak 

U.S. Mill 

Thompson 





+» « « OF almost any 
See piece magnified while lathe, grinder, miller or 
working it . . . not after- shaper 
ward when it may be too 
late. Measure and check it 
against overlay charts. Pro- 
jector improves quality and 
tremendously — p 
tolerance work. uts down 
errors and costly scrap. Al- ; Model 7M. Standord 
lows you to do wor you ‘ magnifications from 
might not otherwise be able 10X to 100X. 
to handle. 


7 STOCKER & YALE~= 


Optical Projection Equipment — Lite-Mite Supplementary Lighting 








[ Wont () Demonstration () Optical Projection Methods Engineering 
| Details? 

Clip and attach to your letterhead. Sign and mail to: 

| STOCKER & YALE, INC., 82 Green Street, Marblehead, Mass. 
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[} Catalog on Machine Too! Projector Model 7M | 
-_ 


Kk FOR INTERNAL INSPECTION 


@ 0.10’ AND UP... That's the point 
of entry requirement. . . to provide your 
inspectors the chance to use the out- 
standing National Fontar Borescope and 
thus give them the/brightest, distortion- 
free; close-up view of the defect in ‘‘in- 
accessible”’ interior surfaces of the cast, 
drawn, welded or molded product’. . . 
from’ inches deep to many feet. 


Find out how its.tise can be a time and 
cost saver while it up-grades’ your our Qual- 
ity Control. Just send fer our “Bore 
scope Catalog.” 


ENGELHARD HANOVIA, INCORPORATED 


WATIONAL ELECTRIC INSTRUMENT DIVISION 


92-21 Corona Ave. - Elmhurst 73, New York 
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LEAD TIME CUT 


ENGINEERED AND PRODUCED BY EONIC 
World’s Leading CAM Manufacturers 
Two Dimensional 
Cam and Gear 


made from one 
piece of bar stock 


Three Dimensional 
Cam—over 12,000 : 
calculations i 


EON th ae = 
Number 
Ine: Pretisies 105° 


464 E. Hollywood « Detroit 3, Michigan 
Use Reader Service Card, CIRCLE 221 





CARBIDE INSERTED 


MEYCO BUSHINGS 
Can Cut Production Costs! 


MEYCO carbide inserted drill jig bushings have 
been successfully saving money on production runs for the 
past decade. Performance: same as solid carbide, but need 
not be handled with kid gloves. Greater economy, because 
of long life at less cost. You can enjoy the advantages of 
greater accuracy for a longer time, less spoilage, less 
machine down-time, added 
drill and jig life with MEyco 
carbide inserted drill jig 
bushings. Get the full story 
now: write for new Bush- 
ing Catalog No. 42 


*PATENTED 


1. Tungsten carbide rings at the 
points of wear; 2. Steel rings pro- 
tect drills and carbide; 3. Special 
hardened alloy steel body. 





W.F. MEYERS CO., Inc. 
BEDFORD, INDIANA 
A famous name in 
precision fools since 1888 
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ee 


FEATURING 
LOCK-JAW 
LIFTING with 


sling chain 








Spouse! Isn't it wonder- 

ful the way more and 

more diemakers are 

specifying Superior die 

sets with the exclusive 

Lock - jaw Lifting 

Device and E-Z 

Uft Sling Chein. It sure is, Sue Perior! The 
Lock-jaw Device eliminates 
old-fashioned “C” clamps, 
eye bolts and lifting lugs. 
And the largest die set can 
be lifted and turned - 
quickly, easily and safely. 





A great advance in die set handling 
..+- AND ONLY SUPERIOR OFFERS IT. 


The Lock-jaw Device attached to the Sling Chain quickly slides onto the Safety Flange for 
immediate lifting. Absolutely no time-consuming blocking. And there are no dangerous risks 


— risks that might injure the hands of skilled die makers, ruin costly dies in process or even 
damage press equipmert. 


Be sure to specify Superior die sets — and get all the exclusive features. 


You'll save time and money! 


Write for exclusive features catalog — today! 


7ZuPeERIOR DIE SET CORPORATION 


2754 South 19th Street @ Milwaukee, Wisconsin 
Cheshire, Connecticut 
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TRIED +PROVEN: GUARANTEED 
MICRO MINIATURE END MILLS 


2 Plute through X, by Ke 
3 & 4 Flute % through %, by Ks 


ALL SIZES SINGLE AND DOUBLE END 
2 and 3 Flute Plat or Bell End—4 Flute Fiat 
End Omty 


® STUB LENGTH IN ALL SIZES 

When yeu think of 

small END MILLS— 
think of 

MICRO MINIATURES 


DISTRIBUTORS 
in principal cities 


WOODSON TOOL CO. 


481) LENNOX BLVD. INGLEWOOD, CALIF 
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7 NEW 

' New. Revolutionary double-box 
Headstock (Pat. Pend.) 
New. “WORK-HOLDING ONLY” 
Spindle. 
New. Single-Shift Back Gear 
Lever on Headstock. 
New. Headstock and Apron run- 
ning in oil. 
New. 11%" Hole through Spindle. 
New. 60-pitch Gear Box with 


built-in Lead Screw Reverse. 
New. Amazing LOW PRICE. 


DIFFERENT 


Different. Spindle rigidly 
held in two large “Zero Pre- 
cision tapered roller bear- 
ings arranged in box-type 
design. 





- Different. Electrical switches 
Se and push-button stations fully 
ER6OP : enclosed in built-in well in head- 
stock. 
Different. Two independent 
clutches in apron for selecting 
power feeds. 
Different. Cam-action taiistock 
clamp for rapid release and in- 
stant locking of tailstock. 
Different. Triple, cogged, V-belt 
outboard drive—eliminates inter- 
mediate shafts—delivers more 
power to spindle. 


' This is an all new lathe that bridges the gap between con- 


ventional belt driven and geared head lathes. It combines 
the capacity and power of a geared head with the economy 
Send in Coupon and flexibility of a belt driven lathe. Available with 5’, 6’ and 
or full information 8’ bed lengths providing 31°, 42” and 66” center distances. 


FRR E RRO OSS ONBOOO8ESOBSSB8ESSSS8BSSSSSSSDENSSSNOSG® 


SHELDON MACHINE CO., INC. 4229 No. Knox Ave., Chicago 41, U.S.A. 


. Gentlemen: Please send me information on items checked. 


Tae KEW and DIFFERENT SHELDON 15° Lathe 
Sheldon oO Ww, 0 11" 

11” and 18" Variable Speed Lathes 

High Speed Turret Lathes 








fe eeeeeeeeeer= 


Oo 
oO 
0 
2) 
© Sebastian 13° and 15° Gear Head 
Lathes 
o 
0 
o 
o 
= 
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If you're in metalcutting, 
you need this book .. . 


METAL-CUTTING 
BIBLIOGRAPHY 


. the most up-to-date work 
on chip producing processes 


18,000 articles, papers, books in Eng- 
lish and foreign languages reviewed 


5,593 original articles abstracted for 
this edition 


The result of four years of research 
by The John Crerar Library in Chicago 


Beautiful library edition—hard cover, 
1,000 pages, 87/2” x 11” size 





ORDER YOUR COPY NOW! 


Please send check, money order or company purchase 
order 


Name: 








Company: 


Address: 











Mail to: 


American Society of Tool and 
Manufacturing Engineers 


RESEARCH FUND 


10700 Puritan Avenue 
Detroit 38, Michigan 





Tool and Manufacturing Engineer 








DON’T MISS IT! 


MOST IMPORTANT INDUSTRIAL 
EVENT IN THE WEST 


1960 WESTERN 
TOOL SHOW 
AND CONFERENCE | 


NOV. 14-18 
Los Angeles Sports Arena 


See the newest in metalworking 
faa-leialial-1a Ame -1° 101] © 1401-10) @mm-10] ©) 9) 1(-1-r-Tale| 
services. ..in one hall, on one level. 


Hear exciting new ideas presented, 
fofelantaale) aim o)ae)°)(-1eat-mme|t-\el01-t-1-l0 Ms o)’an(-1-1e be 
ing industrial experts. 


PLAN NOW 
TO ATTEND 


Write today for 


advance registration 
forms to: 


American Society of Tool and 
Manufacturing Engineers 
266 South Alexandria Avenue 
Wes a)-4-1 1-3-9 oem Or-] cel dal t-| 


November 1960 








THE SHAW PROCESS IS PLEASED TO PRESENT ITS NEW 
CERAMIC CASTING METHOD FOR THE DIE CASTING INDUSTRY 


' i 


é 


Pair of Shaw cavities and cores cast in hot work tool steel for set of automobile horn aluminum diecasting dies (shown in the “as-cast” condition). 


For the first time, the Diecasting Industry can enjoy the advantages of producing its dies by this new casting 


process 


..a method of such precision that it exceeds machining in many cases. Having already been made and 


used by leading diecasters for several years, we can now announce that Shaw diecasting dies, cores and inserts, 
cast in the hot-work tool steels, have passed every critical test with flying colors. It is significant that only the Shaw 
Process, among all precision casting methods, has been able to satisfy the exacting demands of the diecasting 
diemaker. Below are some of the reasons: 


Shaw Cast Diecasting Dies Actually Last 
Longer—The chill-cast, fine-grained 
smooth surface of the Shaw casting 
resists heat checking. The absence of 
tool marks eliminates dragging and 
abrasive wear. A one-piece casting, 
which would normally be made up of a 
number of inserts, eliminates flash 
traps. 


Deliveries Are Much Shorter — Replace- 
ments Are Made Overnight — A simple 
aluminum, epoxy, or plaster pattern is 
first made, invested with slurry and 
cast. Once the pattern is completed, 
castings are often made overnight in 
H-11 & D-5 for zinc dies, H-13 for al & 
magnesium, H-21 for brass dies. 


Die Costs are Often as much as 500% 
Lower— Even the most complicated 
forms are being cast in Shaw with less 
than a few hours labor involved after 
the pattern is completed. Savings are 
substantial. Complicated Shaw cast 
cavities have often been produced for 
less than the cost of the bar stock alone! 


Higher Production With Fewer Rejects— 
The absence of insert flash traps, tool 
marks, and increased resistance to 
peening results in smooth operation, 
less down time, less die and ejector pin 
maintenance and fewer rejects. It has 
been found that the increase in the 
total number of good castings per day 
can be as high as 25%. 


Better Finish — Producing a single Shaw 
casting to replace a group of small 
inserts eliminates hot spots and blister- 
ing...produces better thermal balance, 
results in finer plateable finish, sounder 
diecastings. 


Rapid Replacement of Damaged, Worn 
Cavities, or for Engineering Changes — 
Damaged die components and sudden 
engineering changes can play havoc 
with production and delivery schedules. 
Keeping patterns on hand, Shaw 
replacement castings are obtained 
overnight. 


Less Deformation in Heat Treatment — 
Since the fine-grained cast structure of 


the Shaw-cast die component has no 
directional grain, it is not subject to 
the stresses set up by machining a 
forged bar. There is less movement dur- 
ing heat treatment and little fitting is 
required in the heat treated stage. In 
the event frequent annealing and reheat 
treatment for welding or other modifi- 
cation becomes necessary, users have 
found that the Shaw Cast die compon- 
ent (with its non-directional isotropic 
grain structure) gives less distortion. 


For a copy of the 56 page brochure describing the 
Shaw Process, write Dept. T-2 


Shaw Process Development Corp., 
Division of British Industries Corporation, 
Port Washington, New York. 


SHAW 
PROCESS 


insert cavity in #7) 
for brass diecasting 





Shaw etiminat 
the widesor 


Large aluminum diecasting die includ bol. 
ster block Castings weighed over To00 ies as 
cast. Despite complex parting lines, all die 
sinking was eliminated 











Set of toy pistol! dies for zinc in H-13, The 
first shot parts mated with such accuracy that 
no die rework was necessary 





lot. A eile! a 20 Bide 


SHAW PROCESS 


Division of British Industries Corp., Port Washington, New York. 


You are cordially invited to see the Shaw Process, on display at Booth 513, Detroit 
Artillery Armory (Nov. 8-11) and Booth 344, Los Angeles Sports Arena (Nov. 14-18). 
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That's our line of Files—more than 4,000—in different shapes, sizes and cuts—Swiss Precision, 
American Pattern, Milled Curved Tooth, High Speed Steel Rotaries, chisel.cut and ground 
from the solid, Tungsten Carbide Rotary Files or Countersinks—all famous for quality, 
accuracy and performance. 


New FACET TOOTH* Tungsten Carbide rotary files— aah to 25 times more efficent than ordinary 
* .T. C. rotary files. 


‘New BI-DEX* Tungsten, Carbide rotary files— eliminate ‘‘dead’’ areas for faster, better, more 
jeven metal removal. 





‘3 
Call your distributor or write for our new catalog. 


re] to) =| 4 ae | = COMPANY OF AMERICA, INC. 


CARLSTADT, NEW JERSEY 


CHICAGO: 31 DESPLAINES ST ATLANTA: PRICE- -FLEURY-ARMSTRONG, INC. LA: ALL/ED TOOL & ABRASIVE SUPPLY CO. 
1475 SPRING STREET. N W i 3314 FRUITLAND AVENUE . 
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NICE LOW COST MINIATURE 
BEARINGS are unground bear- 
ings made to the highest quality 
standards and are designed to 
fill a growing need for inexpen- 
sive miniatures. They incorporate 
refinements of tolerance and 
finish which permit their success- 
ful use in many applications 
heretofore requiring costly pre- 
cision miniature bearings. 

Many NICE miniature bearings 
incorporate the revolutionary 
new Unibal construction. Unique 
Unibal design and patented man- 
ufacturing methods produce 
bearings of exceptional strength, 
durability and smoothness of 
operation. 


* Continuous unbroken 
® ball grooves 





*Full complement of 
balls 














[7 Solid outer race and 
solid inner race 


ACTUAL 0.0. 9/16" No. 7261H—Cam follower roller on circuit breaker 


arm of data processing machine . . . a small but 
vital component. An example of Unibal construc- 
tion, its small size belies its ruggedness and dura- 
bility under tough operating conditions. 


A) PN ee 


No. 6035-1 — Rear eruper No. 6034-1 — Idler clutch No. 6713 — Gear support 
ee 


bearing for print w 
carriage on electronic picture projector. 
potentiometer. 


ACTUALO.D.5 16 


bearing on 8 mm motion bearing in parking meter 


mechanism. 

















py ACTUAL O.D.7/16” 


“a No. 6172—Tuning condensor 


thrust bearing on electronic 
communication equipmert. 











ACTUAL O.D..280 
Write for Prints and Engineering Data 


> 


NICE BALL BEARING COMPANY 


DIVISION OF CHANNING CORPORATION 
NICETOWN PHILADELPHIA: PENNSYLVANIA 


Use Reader Service Card, CIRCLE 231 The Tool and Manufacturing Engineer 





NEW 
ppele) Se 5 = 8 
SERVICE 


reduces 
heat treating 
costs 


The man who heat treats many differ- can realize major savings with 
ent tools . Crucible’s new Tool Steel Service. 


He’ll operate his furnaces more effi- he'll now be able to heat treat many 


He’ll know exactly how each grade 
ciently and profitably because more tools at one time. 


responds to heat treating. 


A omilaremes¥) mare) 
this new Tool Steel 
Service can cut 
your heat treating 
costs, call in a 
CRUCIBLE © 
Service Engineer. 


—so he’ll certainly get more consistent All by standardizing on a few basic 
results by employing time-tested tech- tool steel grades! 
niques. 


STEEL COMPANY OF AMERICA 


Branch Offices and Warehouses: Atlanta « Baltimore « Boston « Buffalo « Caldwell, N. J. ¢ Charlotte « Chicago © Cincinnati ¢ Cleveland ¢ Columbus « Dallas « Dayton 

Denver « Detroit « Erie, Pa. ¢ Grand Rapids « Houston « Indianapolis « Los Angeles « Miami « Milwaukee « Minneapolis « New Haven « New York ¢ Philadelphia 

Pittsburgh « Portland, Ore. « Providence « Rockford » Sait Lake City * San Francisco « Seattle « Springfield, Mass. © St. Louis ¢ E. Syracuse « Tampa « Toledo © Tulsa 
CRUCIBLE STEEL OF CANADA, LTD., SOREL, QUEBEC, CANADA 
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Catching the Drift of Gyro Bearings 


The fantastic accuracies needed by inertial guidance systems for space 
flight depend on the suppression of gyro drift, the tendency of a gyro 
to precess from minutely occurring internal torques. Particularly 
puzzling has been the problem of “jogs,” or sudden axial shifts, within 
gyro spin-axis bearings. Shifts of but one ten-millionth of an inch can 


cause serious steering error. 


Specialists at the GM Research Laboratories have found that the real key 
to drift lies in the thickness and distribution patterns of bearing 
lubricating films. Only a tenth of a milligram of oil — equivalent in 
volume to less than two-thousandths of a drop of water — is required in 


a gyro bearing, but even this amount unevenly distributed may cause jogs. 


Conducting unique studies of single bearings apart from rotor 
assemblies, GM Researchers use a hydrostatic spindle and special 
instrumentation to take film-thickness measurements they compare 
with hydrodynamic theory. Jogs, due to excess oil supply, have been 
analyzed in relation to surface oil transfer and separator feed control, 
ball spin orientation, displacement, and differential heating and 

ball wander. 


This experimental and analytical approach is achieving progress toward 
jog-free, stably distributed, and suitably thick oil films required in 
high-precision bearings. It is a further example of the critical and 
advanced research General Motors carries out in seeking “more and better 
things for more people.” 


General Motors Research Laboratories 
Warren, Michigan 


The fluoresced streaks show the disturbed “wake” 
of the lubricating film during bearing operation. The 
active part of the film, too thin to fluoresce visibly, 
averages ten-millionths of an inch in thickness. 


Use Reader Service Card, CIRCLE 233 





ROTOR 
MIDGET 
%, GRINDER... 


DEBURRS TWICE AS FAST 
..-pays for itselfin 4 weeks 


Job. Deburring fillet weld of spud inside of hydraulic 
cylinders. Formerly done with electric tools and hand files. 


With Rotor M 1118 Grinder . . . equipped with mounted 
point or rotary file . . . does job in half former time. Savings paid 


Rotor for this 20,000 rpm Rotor air tool in less than 4 weeks. 
M1118 
— — Ask for demonstration of this midget grinder, and other 
L- a cost-cutting Rotor air tools. Complete line described in Bulletin 
eeu = |CC«w~:«C«*ODSC, free on request. 
err 9 Ceartesy of Universal Hydraulic Ce, Willoughby, Obio 
or whee! ORR y s 
t Grinders 
Chippers 


CLEVELAND, OHIO 
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Tired of 

grinding your 
‘“ROUGH-CUTTING” 

TOOLS? 


Save diamond-wheels, time 
and temper! Use the new 
indexable carbide inserts in 


DOUBLE-CUTTER 
BORING BLOCKS 
from LEHMANN 


INDEXABLE INSERTS 

For a renewed cutting edge, just loosen 
indexable bit, turn and tighten. Throw insert 
away after all edges have been used. 

Get the most speed and efficiency your newest 
machine can deliver... eliminate roughing 
tool regrinding and reduce downtime. 


Two-cutter blocks are available from 242” 
through the full range of normal block sizes. 


“See Lehmann first 
for fine boring tools” 
Standard or custom tooling. 


LEHMANN-FULTON 
BORING TOOL CO. 


Use Reader Service Card, CIRCLE 235 


‘ 
CUT SET UP TIME, ¥ TOOL INVENTORIES 


with Brookfield 
Tool Holders* 


Simple Things Pay 
Off! The simpler they 
are, the better they work. 
What could be simpler than a 
precision ground V-jaw vise for a 
tool holder? If you had thought of it 
first (and we don’t know why you didn’t) 
you'd be selling them by the thousands, just as 
Brookfield now is. 

It’s so simple, it’s perfect. Just slip the tool into the V-jaw, 
tighten, and you're off and running with perfect alignment. No 
time-c ing setup adjustme No costly bushings or collets to 
stock or make. Brookfields hold drills, reamers or cutters of any 
size within the range of any model. A new, colorful, information- 
packed brochure tells the whole story. It’s yours free for the asking! 





Write, wire, phone *Patent No. 2472040 West Coos 


BROOKFIELD, INCORPORATED [ieereraa 


Glendale 7, Col, 
STOUGHTON 1% MASSACHUSETTS Phone Citrus 13306 


Use Reader Service Card, CIRCLE 23 








E CUSHIO 


by Dayton Rogers 
FOR ALL PUNCH PRESSES 


to assure accurate working pressure on all dies 


e single installations 
from 1 ton to multiple 
installations of unlim- 
ited capacity, stand- 
ard or designed on 
the job. 


© Best possible delivery. 


®@ Quotations on request. 





WRITE FOR 


CATALOG F-44-A 11 Ton Full Universal Pneumatic Die Cushion 
Installed on Inclinable Press 


DAYTON ROGER: 


Masnupacte UNG Compan: 
4 / / 











MINNEAPOLIS 7R, MINNESOTA 
Use Reader Service Card, CIRCLE 237 
The Tool and Manufacturing Engineer 
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| UNIQUE NEW DRILL SHARPENER : 


i DUPLICATES ANY POINT GEOMETRY — SHARPENS, { 
{ RELIEVES AND THINS WITH MICROMETER ACCURACY { 


©. seas canine canes Ginn eis cies dinsiens Gan ene es ens eee 


LELAND-GIFFORD’s new Drill Point 
Master represents a completely new concept in a 
precision drill grinder. It is capable of producing 
or reproducing any desired point on any drill 
from #80 to .250” diameter. 


Drills sharpened and pointed on the Drill 
Point Master cut four clean chips — the sign of a 
perfectly sharpened drill. Drills start easily with- 
out walking, raise little or no burr, can be fed 
with less thrust pressure or at much higher feed 


LELAND- 


EXCLUSIVE FEATURES 


@A precision machine with rigid 
cast iron frame and bearing 
bronze components. 


Point angle adjustment set from 
60° to 180° included angle. 


Lip relief adjustment from 0° to 
26°. 

Wheel slide and point thinning 
carrier micrometer adjusted. 


One collet chuck serves both 
sharpening and thinning positions. 


Only a few collets needed for all 
drill sizes. 


Special sandwich wheel for clean, 
dry grinding and thinning without 
burning. 


Two variable power microscope 
viewers plus sealed beam light 
for precise setting and inspection. 


rates. You get longer drill life, cleaner, rounder, 
straighter holes and more production in any 
material . . . and the Drill Point Master is often 
the only solution to drilling true holes in super 
alloys and exotic materials. 

At its moderate price, it will pay you to put a 
Drill Point Master beside every machine doing 
critical work — as well as in your toolroom. 
Write, wire or phone for an in-plant demon- 
stration — or for complete information. 


GIFFORD 


WORCEST ERA, MASSACHUSETTS 


DRILL POINT MASTER DRILL GRINDER 
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AS ee 


Learn why! 


Visit our BOOTH #243 

ASTME '60 Western Tool Show 
Los Angeles Sports Arena 

Nov. 14-18, 1960 


> 


turer’ ALLIED-PACIFIC MFG. CO. + Compton, Calif 


Use Reader Service Card, CIRCLE 239 


small 
parts 
straighteners 


Flat, accurate stampings save hours of assembly time, 
work better and last longer where flatness is important 
to performance, paint and plate easier and look better. 


Low cost Cooper Weymouth straighteners are fast, accurate, auto- 
matic, straighten small parts, coils or strips to .001” - .002”. A 
unique two-point adjustment gives fast, easy, precise set-up. Machined 
steel housings, hardened and ground rollers and anti-friction bear- 
ings insure longest life. A 4 gear-train drive equalizes bearing loads, 
gives smoother high-speed operation. Self-contained and self-powered 
with variable speed controls, straighteners are available in bench- 
height cabinet or portable models, in four sizes. 


Also inquire about other Cooper Weymouth cost-saving 
automatic press room accessory equipment. 


COOPER WEYMOUTH, INC. 
606 Honeyspot Road, Stratford, Conn. 
Use Reader Service Card, CIRCLE 240 
296 
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They cut m 


because they cut 
operations... 
75% or more! 


Custom-designed and precision-made 
exactly to fit your needs. Spiral 
Tools boost output and quality. Ask 
for detoils. 


SHARPEN 

END MILLS 

Quickly, Completely, 

IN YOUR OWN SHOP : 
wee ro ttiat'. Super MULTI-SPIRAL |) 
@ hurry. Send for focts _ END MILL GRINDING FIXTURE. 


Designers and Manufacturers of 


SPIRAL 6 sicasivetri 


y, 5400 N. Damen Ave. « Chicago 25, ill 
f ~ -Phone: LOngb€ach 1-5384 





STEP TOOL COMPANY 


Use Reader Service Card, CIRCLE 241 
The Tool and Manufacturing Engineer 




















A New HOT WORK Steel 


For Your Most Severe Applications! 


UHB CALMAX is the latest Uddeholm develop- 
ment to meet your highest demands for hardness, 
wear resistance, mechanical strain and impact at 
elevated temperatures. {t is a chromium-tungsten- 
cobalt steel and, when cooled in air, hardens through 
in all sizes. In years of testing by a major non-ferrous 
manufacturer, UHB CALMAX demonstrated ex- 
traordinary stand-up-ability to heat checking and 
wear. For hot press-forging, die casting, and extru- 
sion of copper, copper alloys, and other materials 
with high melting points, UHB CALMAX out- 


performed 9% tungsten and similar grades of hot 
work steels by more than 3 to 1. In one instance, 
UHB CALMAX cores for die casting brass pro- 
duced 15,500 parts, as opposed to 5000 with a 9% 
tungsten steel. The air hardening properties make 
heat treatment safe and easy. Distortion after heat 
treatment is insignificant! 

If you need a steel that is simple to harden and 
that has a high hot-hardness, excellent resistance 
to wear and heat checking, contact your nearest 
Uddeholm office, today! 


Ask for the UHB CALMAX pamphlet! 
why UDDEHOLM COMPANY OF AMERICA, INC. 
BRANCH OFFICES & WAREHOUSES: Long Island City, W.Y.: 22-14 37th Ave., MUrray Hill 7-4575 Cleveland: 4540 East 71 Street, Diamond 1-1110 


(HB 155 East 44th Street, New York 17, N.Y. ¢ MuUrray Hill 7-4575 
Les Angeles: 5037 Telegraph Road, ANgelus 2-5121 Newington, Conn.: 2175 Berlin Tpke., P.O. Box 136, MOhawk 6-5461 
TOOL AND DIE STEELS DISTRICT REPRESENTATIVES: Chicage: Frank J. Mackin, Leroy E. Marshali, 55 East Washington, STate 2-1649 Detroit: Warren H. Nugent, 17304 Lahser Road, 


COLD ROLLED SPRING KEnwood 5-6340 Philadelphia: Frank T. Campagna, 1418 Walnut St., PEnnypacker 5-2114 TOOL STEEL WAREHOUSE DISTRIBUTORS: Rockford, Ill.: Rockford Industrial 
STEELS Steel Service, 2229 Twenty-Third Ave., WOodland 3-5463 Utica, NW. Y.: Pacemaker Steel Warehouse, Inc., 1604 Lincoln Ave., REdwood 5-6484 
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ULTRA PRECISION IN SPACE 


Ultra Precision Spacing 
on guided missile compo- 
nents and similar critical 
work guaranteed by this 
exclusive DOUBLE-MI- 
CROSCOPIC PICK-UP of 
the LEITZ OPTICAL 
MASTER DIVIDING 
HEAD. 


It compensates for runout, 
the most common source of 
error. Working accuracy +1] 
second of arc. 


There is no substitute for 
LEITZ in optical dividing. 


Request catalog 82-1 


OPTO-METRIC TOOLS, wc 


137TE VARICK STREET, NEW YORK 13, N. Y 


Use Reader Service Card, CIRCLE 243 








AIR VALVES 
AND CLAMPS 


INDEXING 
DIAL FEED 
TABLES 


NEW 88-PAGE 
CATALOG AVAILABLE 


Write Before Next Tuesday! 


ALLENAIR CORP., 255 East 2nd St., Mineola, N. Y. 


Name 
Company 


Address 





real 
esa 


in chucking irregular workpieces 


This CERROTECHNICS application is a quick and simple 


method of making chuck jaws for irregular workpieces by 
casting CERROMATRIX® against the workpiece. The re 
sult is an accurately fitting pair of jaws 





*T.M. Cerro de Pasco 


Corporation CERROTECHNICS is the practice of using 


low-temperature-melting CERRO*® ALLOYS to 
expedite many industrial operations 








Ask for further information. 


GD 


CERRO DE PASCO SALES CORPORATION 
Room 1503, 300 Park Avenue, New York 22, N. Y. 
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NEWS 


ALUMINUM CAST IRON 


a nitnditnte ING HAND KNOBS 


JIG AND FIXTURE 
COMPONENTS 


LATCH BOLTS 

CAST IRON HAND KNOBS 

ALUMINUM HAND KNOBS 

QUARTER TURN SCREWS 

SHOULDER SCREWS 

JIG FEET (3 TYPES) 

SPHERICAL WASHERS 

FIXTURE KEYS 

KNURLED HEAD SCREWS 

TOGGLE SHOE CLAMPS & 
V-PADS 








HOLD DOWN AND 
CLAMPING TOOLS 


T-NUT & STUD SETS 

STEP BLOCK & CLAMP SETS 
FLANGED NUTS 

CUT THREAD STUOS 

TEE NUTS 

COUPUNG NUTS 
ADJUSTABLE STEP BLOCKS 


CATALOG INSERT 
NEW 16 PAGE CATALOG 
CATALOG INCLUDES TRACING TEMPLATES 

STRAP CLAMPS (PLAIN & 


FREE! write rovay sur tA 
Mottwestern 


122 HOLLIER AVE., DAYTON 3, OHIO 
Use Keader Service Card, CIRCLE 246 
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The Tool and Manufacturing Engineer 





You can sek: 


DIAL BORE GAGES 

INSIDE MICROMETERS 
TELESCOPING GAGES 
INTERNAL CYLINDER GAGES 


... much faster than you 
can read this page! 


It’s true! Time-saving is one of the big 
features of this new Cadillac 

Bore Set PLA-CHEK. Guaranteed 
accuracy is another! Designed 
especially to save time, money 

and to provide extreme accuracy 

in the setting and checking of 

Dial Bore Gages, Inside Micrometers, 
Telescoping Gages and Internal 
Cylinder Gages, this new PLA-CHEK 
is guaranteed to .000050”. 

No gage blocks need be used 

and, in most cases, ring gage 

setting masters are not necessary. 
This new PLA-CHEK is the result of over 
16 years’ experience in the building 
of high-precision PLA~-CHEK Gages. 
It is designed for easy portability 

on the job so that it may be used either 
on the surface plate or at the machine. 
Write, wire or telephone TODAY 

for prices and additional information. 


GAGE COMPANY 


P.O. BOX 3806 DETROIT 5, MICHIGAN 
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This single wood master pattern, difficult and costly to precisely 
reproduce and change to meet various design modifications, was 
used to make... 





The epory tooiing compound was supplied by Rezolin, Inc Detroit, Michigan. 


This epoxy mold, which was easily altered four times to make 
new epoxy patterns. 


One Epoxy Mold Makes Twelve Epoxy Patterns... 
FASTER, MORE PRECISE, AND $2800 CHEAPER! 


Using plastic tooling resins based on Bakexrre Brand 
epoxies, Cleveland Standard Pattern Works made 12 
foundry dry sand mold patterns at an estimated saving 
of $2800. That’s 70% less cost and 2-3 weeks cut off the 
production time needed with conventional materials! 
Design specifications called for 12 patterns of basic 
similarity but with minor design modifications. A single 
epoxy mold was cast from a master wood pattern and 
altered four times to meet the design variations in the 
final patterns. Epoxies were selected for dimensional 
stability, accuracy, and ease in producing the 12 pat- 


terns from the one maste pattern. 


“Bakelite 


ind “Union Carbide” are registered trade marks of Union Carbide Corporation, 


Epoxy glass-cloth tools like these are readily patched, 
machined, or built up. They are extremely hard and have 
high impact strength and rigidity. Shrinkage is negligi- 
ble, so they maintain close-tolerance dimensions. Their 
light weight is another important factor, particularly 
where tools are large. 


Further information on BaKeLire Brand epoxy resins 
for tooling is available from your Union Carbide Plastics 
representative, or write Dept. DX-141, Union Carbide 
Plastics Company, Division of Union Carbide Corpora- 
tion, 270 Park Ave., N.Y. 17, N.Y. In Canada: Union Car- 


bide Canada Limited, Toronto 12. 


i itely 
CARBIDE 
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lf you manage or operate any of these... 


TRAINS PAPER MACHINE 
MILLS SHOPS 


LATHES : BORERS SHAPERS 


r* 


ad | 
GRINDERS = BROACHERS a | 


ye MINES SHOVELS ie) DRAGS 
oS) 


DIESELS i, £ TRUCKS ee 


DOZERS om TRACTORS 
Can 


see your best move is to Sinclair’s specialized greases, oils and lubricants, to cut costs, 
speed operations and increase profits. There are more than 500 of these money-savers, and each does its 


particular job particularly well. For helpful information based on actual experience, call your Sinclair 
Representative or write 


SINCLAIR REFINING COMPANY 
Technical Service Division 
600 Fifth Avenue, New York 20, N.Y. e Cl 6-3600 
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FAST, ECONOMICAL CUTTING 


of ferrous, 
non-ferrous, 
non-metallic solids 
and shapes 


manual or automatic 


CUT-OFF 
MACHINE 


A heavy-duty, 20”’-blade, chop-stroke machine, the 
M-120 will handle your heaviest jobs better in faster time. 
Cuts to close tolerances with a mill-like finish, without 
hardening stock or changing its characteristics. Cuts fer- 
rous metals up to 4” = 9 6” structurals and heavy-wall 
tubing... a non-ferrous metals up to 6” solids, 8” 
structurals and extrusions and 6” heavy-wall tubing. 


For automatic bar feed operation the M-120 is electro- 
air oil-check operated for up to 1600 cuts per hour through 
both ferrous and non-ferrous metals. 


CHECK THESE STONE FEATURES 


Geared-in-head motor (a Stone exclusive) ... fast-acting, self-centering 
vises ... heavy cast machine-surfaced table for jigs and fixtures... 
wide range of gear ratios for proper spindle speed . . . oil mist spray 
for non-ferrous cutting. 


WORLD'S MOST COMPLETE LINE 


Used by every major industry throughout the 
civilized globe, Stone machines offer the world's 
most complete line of Chop-Stroke, Double Miter 
and Traverse-Type Machines...either manual, 
semi — or fully automatic or custom-built. All fully 
described in new literature featuring latest de- 
velopments and improvements. Send for it today. 


AUTOMATIC 
CHOP STROKE 


DOUBLE MITER 


Ss fone ccux: 


31 FAYETTE ST., MANLIUS, N. Y. 
HIGH SPEED “CUTTING MACHINERY 
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YOU'RE 


BOUND TO SCORE! 
No matter which 


one carries the 





Write for 
CATALOG 
Today] 
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ZIEGLER FLOATING TOOL HOLDERS 
INCREASE TAPPING AND REAMING PRODUCTION 


FAST SET-UPS—Automatically compensates for mis- 
alignment up to 1/16” on dia. between machine 
spindle and work. 


Free-Floating, Easy-To-Use Ziegler Tool Holders per- 
mit machine operators to maintain production with- 
out scrappage due to alignment inaccuracies, elimi- 
nate bell-mouthed and oversize holes and keep job 
set-up costs to barest minimum. 


PROMPT DELIVERY 


Hold positive hole 
location tolerances 





SIZES and types to fit all machines used for 
tapping and reaming. 


w.M. ZIEGLER TOOL CO. 


ROLLER DRIVE FLOATING TOOL HOLDERS 13570 Auburn 
Detroit 23, Michigan 
Use Reader Service Card, CIRCLE 252 
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What HORACE DREVER has 
to say about Lindberg heat 


treating equipment 


out 


\ 
\\\ 


QUOTE from Mr. Drever's 


unsolicited letter to 
\ \ Lindberg Engineering 


Company 
\ Mr. Horace Drever, internationally prominent in the industrial heating field, 
iy is a Past-President of the Furnace Manufacturers Association and President 
Sy of Drever Company, furnace manufacturers and commercial heat treaters. 


“For the past three and one-half years, we have been operating one of your Type 
243618 GVRT Furnaces along with a 500 CFH Lindberg Hyen generator in our 
commercial heat treating division. We are extremely pleased, not only with the fine 
quality of work turned out by this equipment but also its relatively trouble-free operation. As 


evidence of our complete satisfaction we have ordered another Lindberg Furnace of this type?’ 


in his own right, originally chose Lindberg equipment 
for his heat treating plant and that its satisfactory 
service prompted an additional order. The second 
Lindberg Furnace is now in production at Drever 
Company, as the adjacent photo shows. Bless those 
satisfied customers! If you have a product or process 
in the metal or ceramic field requiring the application 
of heat you can depend on Lindberg's engineering 
and design know-how to provide exactly the right 
equipment to answer your need. Get in touch with your 
nearest Lindberg Field Representative (see classified 
phone book) or write direct to Lindberg Engineering 
Company, 2447 West Hubbard Street, Chicago 12, 
Illinois. Los Angeles plant: 11937 South Regentview 
Avenue, Downey, California. In Canada: Birlefco- 
Lindherg, Ltd., Toronto. 
Use Reader Service Card, CIRCLE 253 
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heat for industry 
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Convert to AUTOMATION 
with 
STILSON PRODUCTS 


STILSON Vacuum Cups 


Soft durometer molded neoprene is 
contoured and ribbed for long life 
and product protection. Available 
in 2 styles and four sizes to meet 
your needs 


STILSON Venturi Blocks 
adapt present air compressor Pe 

equipment to vacuum pick up. They 

are small, compact, efficient and 

quiet 


@ STILSON equipment readily adapts 
your present production facilities to auto- 
mation methods. Write today for complete 
engineering data. 


STILSON 
TOOL INC. 


30231 Groesbeck Hwy. 
Roseville, Michigan 


STILSON also has a 
complete line of rubber 
AUTOMATION ROLLERS 





MARVECO _— CENTERS 


Guaranteed 
te outperform 


any The WHOLE 
LIVE CENTER. ; ’ HEAD turns on 
Double Row Ball 

Bearings for Radial 

Load and Tapered 

Roller Bearings for 

Thrust Load. 


MARVEL TOOL & MACHINE CO. 


1086 North River Road « St. Clair, Michigan 
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PACIUESS 


4-way, assembly eliminates seals, ciate 


OY) MUON) ious 


of total reliability in Alkon’s new Series A 
Y4” valves for vacuum to 200 psi air at 


LOWEST PRIGES, 


10-40% less for hand, foot, solenoid, pilot 
and bleeder actuators 
, SUB SASE MOUNTING FREE 


Write today for new 
free 24 page catalog. 


ALKON 
CORPORATION 
200 Central Ave., Hawthorne, WN. J. 
HAwthorne 7-6633 


alkon 
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For Stud Setting and Pulling 


and 


TORQUE CONTROL TOOLS 





“Titantorker” Controlled 
Torque Driver 


Controlled (Torque) 
Drive Stud Driver 


For variety of torque 
Predetermined amount 
of torque can be ap- 
plied to stud during 
is reached. Easy ad- driving. Simply ad- 
justment. Four justed by two Allen 
screws in spring ad- 
justing nut—down- 
torques from 75” Ib. ward, increased torque 
to 225° Ib. Female upward, decreased 
torque. For use with 
any air or electric drill 
head; male adapters or drill press. Size 


on torque base. . #101 #102 — #103. 


uses. Audible signal 
when desired torque 


sizes: maximum 


adapters in driving 





“Bull Dog” Stud. Driver Titan “Roll Grip” 
Designed for Use Combination Stud 
With 


Driver and Puller 
Impact Wrenches 


Built for rugged use 





on heavy engines. 
Equipped with Titan 
Design. Loose Pres 
sure Plunger. Defi- 
nitely stands up un- 
der vibration en- 
countered when us- 
ing an impact 
wrench for motive 
power 





Incorporates roll ac 
tion to grip as little 
as \% in. of un- 
threaded body of 
stud. Made in stand 
ard sizes from 3/16 
to 3 in. inclusive 


World's Lergest Preducers Of 


oo 


1t* s Stwd Drivers 


And Putiers 


TITAN TOOL CO. 


44 MAIN ST., FAIRVIEW (ERIE COUNTY), PA 
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i aS 
STEEL BLUE 


Leases _. 
ae Qe» 


making Dies and 


Templates 





Popular package is = 


8-oz. can fitted with & 


Bakelite cap holding 
soft-hair brush for a 
plying right at bench: 
metal surface ready for 
layout in a few minutes 


The dark blue background 


makes the scribed lines 
show up in sharp relief, 
prevents metal glare. In- 
creases efficiency and 

accuracy. 


Write for sample 
on company letterhead 


Use Reader — Card, CIRCLE 258 
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ANNOUNCING A NEW 
VANADIUM-ALLOYS 
DEPARTMENT FOR 
TOOL AND SPECIAL 

STEELS IN 


A brand new, completely equipped department for Cast-to- 
Shape tool and special steels—conventional sand casting or 
precision casting by the Shaw Process or shell molding— 
varied melting furnace capacity of 30 pounds, 300 pounds, 
1000 pounds and 2000 pounds for flexibility in the casting 
of special analyses with maximum economy and service to 
our customers. 

po ag ty Gum ae ry die sie 

—a 5% chrom work, air harden- 

STANDARD GRADES tht Sy oats beens 

CROMEX——a 12% chrome cold work die steel 


SPECIAL COMPOSITIONS | Available to customer specifications. 


Forming rolls, cams, drop forge trimming dies, 
TYPICAL APPLICATIONS forming or blanking dies, molds, draw rings. 


For sound castings of closely controlled chemical analysis, 
and to insure uniformity in machining and heat treating, 


come to VANADIUM-ALLOYS STEEL COMPANY. 
Anniversary 


go OX, VANADIUM-ALLOYS STEEL COMPANY 


GENERAL OFFICES: LATROBE, PA. 


DIVISIONS: Anchor Drawn Steel Co. * Colonial Steel Co. * Metal 
Forming Corporation « Pittsburgh Tool Steel Wire Co. * Vanadium- 
Alloys Steel Co. 

SUBSIDIARIES: Vanadium-Alloys Steel Canada Limited *« Vanadium- 
Alloys Steel Societa Italiana Per Azioni * EUROPEAN ASSOCIATES: 
Societe Commentryenne Des Aciers Fins Vanadium-Alloys (France) 
© Nazionale Cogne Societa italiana (italy) 


1910-1960 
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/ 


Quickly mounted on any machine—Easy, direct, reading tells exact table location at all times. 


Precision graduations—SIP engraved—permanently guarantee extreme accuracy in any length—even over 100 
inches—or 250 centimeters. 


Switch to Metric and back to inches—in minutes—restore accuracy to older machines. 


Accuracy that lasts—wear can never change that like-new precision—Evertrue scales will be ever true. 


EDGCOMB ENGINEERING & ENGRAVING CO., 1105 N. HOLLYWOOD WAY, BURBANK, CALIF., TH. 8-4491 
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Making Metal Chips 


Can be Your Most Expensive Production Operation 


Bring Yourself Up-to-date! 


METAL CUTTING TODAY SEMINAR 


December 7-8, 1960 Dinkler Plaza Hotel ' Atlanta, Georgia 


INDUSTRY SPENDS an estimated $10 billion a year on making metal chips! You have 
a stake in this enormous expenditure. Take advantage of the shop-tested knowl- 
edge and know-how to be made available at the METAL CUTTING TODAY SEMINAR. 
Much of the information to be presented is a result of new metal cutting methods 
developed with the last six months. 

Information on Machinability, Hot Machining, Finishing Techniques, Tool 
Geometry, Tool Materials, Broaching, Milling, Grinding, Drilling and Cutting 
Fluids can be yours for a comparatively small investment and two days’ time. You 
can profit from the experience of others. Here’s an opportunity to bring yourself 
up-to-date on this vital subject. 








METAL CUTTING TODAY SEMINAR 5C53 TO REGISTER 


. . - fill out the form and send 
Name it to Gilbert E. Seeley, Education 
Director, ASTME Headquarters, 
10700 Puritan, Detroit 38, Mich. 
Registrations must be made in 
advance. Confirmed registration 
Company canceled later than two weeks 
before the Seminar are subject to 
a $10 service charge. 


FEES: $5 ss"ve 


$60 non-member 





Position 








Co. Address 














((] Check Enclosed () Bill My Company P. O. Number 
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ASTME COLLECTED PAPERS for 1960 


ASTME COLLECTED PAPERS, VOL. 60, BOOK I! may be ordered now. This set embraces papers pre- 
sented at the 28th Semiannual Engineering Conference of the American Society of Tool and Manufacturing 
Engineers in Los Angeles, California, November 14-18, 1960. This set includes papers for which manu- 
scripts were received in time for preprinting. A complete list of the individual papers presented is given 


below: 


1960 Collected Papers 
Collected Papers 1960 
1960 Collected Papers 
Collected Papers 1960 
1960 Collected Papers 
Collected Papers 1960 
1960 Collected Papers 
Collected Papers 1960 
1960 Collected Papers 
Collected Papers 1960 
1960 Collected Papers 
Collected Papers 1960 
1960 Collected Papers 


Collected Papers 1960 


TITLE Paper No. 


Physical Properties of Ceramic Tools and Their Relationships to Tool Performance .... 303 

Aluminum Oxide vs. Carbide—Current and Future Applications 

Cutting Tool Comparisons at High Speeds 

Application of Steel-Bonded Carbide Tools for Metal Working 

Researches in Elevated Temperature Machining of High Strength Materials 

Relative Effect of Dry Cutting, Mist Cooling, and Flood Cooling on Nine 
Machinability Factors .... 

Computer Programmed Machines in the Small Shop ... 

Tape-Controlled Turret Drilling: The Easy Way to Profits 

Use of Computers by Smail Companies 

Numerical Control Retrofit of Machine Tools 

Servomechanism Machine Tool Controls 

Physical Properties of Various Steel-Bonded Carbides 

Chemical Milling—Solution to Producibility Problems in Temperature 
Resistant Air Frame Structures 

The Plasmarc Coating Process 

Techniques of Precision Barrel Finishing 

Impact Extrusion: Is It Reaching Maturity? 

High Energy Forming—New Manufacturing Techniques 

Newest High Energy Rate Processes 

Current and Future Uses for Electroforming 

The Outlook for Powder Metallurgy 

Panel Discussion of Metal Powder Applications 

Falcon Ground Support Equipment Systems Test Concepts 

Designing Producible Air Frames From Super Alloys 

Precision Forgings and Extrusions by the High Energy Rate Process 


Mail Your Order Today 





NOTE: Individual papers may also be ordered at $1.00* each by circling paper numbers desired above. MINIMUM ORDER $1.00. 


Collected Papers, Publication Sales Department 
American Society of Tool and Manufacturing Engineers 


10700 Puritan Avenue 


Detroit 38, Michigan 


COLLECTED PAPERS, VOL. 60, BOOK II 

(See above list for individual paper titles.) 

[} COLLECTED PAPERS, VOL. 60, BOOK | 

(These papers were presented at the April, 1960 


Please send postpaid the following as checked: 


$10.00* [ TEN TECHNICAL PAPER COUPONS $ 3.00 
. (ASTME members only may purchase these coupons 
$10.00 exchangeable for $5.00 worth of individual papers.) 


Annual Engineering Conference in Detroit) 


Name 


Address 


City 


MEMBER | 


*ASTME MEMBERS DEDUCT 50% 


(Please Print or Type) 


Zone 


CHAPTER NO NONMEMBER [7] 


FULL PAYMENT OR COMPANY PURCHASE ORDER MUST ACCOMPANY ALL ORDERS 


TEAR OUT 





For instrument and small-parts 
industries: complete miniature 
boring spindle — | 
multi-directional] | -[ 
can be assembled‘ 
with this unit as 
a basic building 

















THE WHITNON MANUFACTURING COMPANY, ROUTE 6 AND NEW BRITAIN AVENUE, FARMINGTON, CONNECTICUT 
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A Compact and Handy Source of 
New Product 


and Service Information 











Since 1954, The Original 


Advance. 


CROSS SLIDE ROTARY TABLE 





Has been cutting set-up time costs, im- 
preving precision im hundreds of DIE, 
MOLD and TOOL SHOPS. A profitable 
investment for your shop . . . investigate 
today. 

Built Only 


ADVANCE PRODUCTS CORP. 
BENTON HARBOR, MICHIGAN 











TAP GRINDER 


Sharpens Chamfers, Flutes 
and Spiral Points 


MODEL 1100 


@ Capacities No. 0 Machine Screw to 
2%” Hand Taps. Write for Catalog. 


HENRY P. BOGGIS COMPANY 


711 £E. 163rd St., Cleveland 10, Ohio 





Culling = gle Threads? 


CHAS 0's i SERS 


fer the fast 


chaser 
sharpening 
fixtures are also 
available. CHASO 
CHASERS are guaranteed 
to perform satisfactorily and 
at a savings in your threading 
cost. When you think 
—— of chasers, THINK OF 
CHASO. MANUFACTUR- 
C0. ING CHASERS for 30 


years. 
CHASO TOOL CO., INC. 


PHONE 2210 
North Branch, Mich. 





Box 268A 





Use Reader Service Card, CIRCLE 601 


aching OsOOO perkr | 


New machine automatically 
mills rugged tool blanks or small 
electronic parts at high speeds with 
accuracy duplicated to + .001”. 


AUUTOMATICMILL incorPoRATED 


Danbury Industrial Park, Danbury, Conn 


Use Reader Service Card, CIRCLE 603 


Use Reader Service Card, CIRCLE 605 











It's a safe bet READY 
= grinder, miller, spin- 
TION OR SOLIDS, CAP. TO 200 TONS, SPEEDS— 


... YOUR BEST 

o— SOURCE FOR 

has the right CENTER 

a ihing machine 
pay? CALL YOUR DISTRIBUTOR OR WRITE- 


JOB PROVEN 

for your job, whether 

. a : a | Economize with RED-E 
NTER specialists since 1908 
<> READY TOOL CO. 


it's on a tathe, 
OVER 250 TYPES. TAPERS & SIZES ANTI-FRIC- 
158 Garfield Ave 


Stratford, Conn 


Use Reader Service Card, CIRCLE 604 








4) 
-CECOR | formerly Carnes 


COOLANT 
HANDLING 
EQUIPMENT 


AXx-450 


ULTRASUCTION 


removes chips, coolant sludge, oi! 
from mochine teel sumps. Lerge 
portable tonk units offer filter 
option. Pertoble wnits, air or 
electric powered, collect sump 
waste for dispose! or reciama- 
tien. Power heads convert 55 
gailen drums inte high suction 
Coolent Sump Cleaners. Six 
models for oll applications hen- 
die abrasive weste withevt pump 
weer, Write today! 


no VERONA, WISCONSIN 
COOLANT EQUIPMENT CORPORATION 
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The Tool Crib Section is an aid to readers in selection B 


and specification of new products and service organizations 
































to complete their manufacturing and production programs. 











economically priced MAGNETIC ADJUSTABLE 


press room equipment 


DURANT 
Automatic 
Stock Reels 


Operates by natural 
spring of vuncoiling 
stock. Priced from 
$85.00. Nine other 
models of stock reels 
in vertical, horizon- 
tal, motorized or 
automatic types for 
all applications. 

Manufacturers of 
Stock Reels, Roll 
Feeds, Straighteners, 
Scrap Choppers, Die 
Pullers, Foot Presses, 
Coil Cradles, Press 
Guards, Stock Oilers. 


WRITE FOR NEW FREE CATALOG 


DURANT root company 
PROVIDENCE 5, RHODE ISLAND 
wn Use Reader Service Card, CIRCLE 607 


2 ee) ee ee 2a a 
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PREMIUM 
QUALITY 


SOLID CARBIDE 
CUTTING TOOLS 


NEW 
1961 


CATALOG 


SEND FOR 
YOUR COPY 


* 
WRITE 
RAYMAC DIVISION 


DEXCO CORPORATION 
15778 Telegraph Road 
Detroit 39, Michigan 
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PAY-LES DIES SAVE UP TO 70% 


Day 


Pe AV y-Les Dies.. ade to your print 


T) 


cas t 


PAY-LI 


The Payne Tool and Engineering Company 


West ¢ 


Use Reader Service Card, CIRCLE 610 
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V-BLOCK 


This unique precision workhoider permits 
quick and accurate setups, saving time, 
effort and money in grinding operations. 


Unsurpassed for layout, toolroom and 
production. Can be used on any machine 
equipped with magnetic chucks. 


COMPARE THESE DISTINCTIVE FEATURES: 


© Parallelism: + .00005” over entire length 

© Maximum setting: 90° angle 

© Vernier accuracy: + 15 seconds 

© Size: 6” long, 42" wide, 2¥2" high 

Write today for complete technical data to: 
ANTON MACHINE WORKS 
1226 Flushing Ave., Bkiyn. 37, N.Y. 
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WHITE PRINTS 
at 2c per sq. ft. 


with the NEW 
electr-o-line 


rotary diazo white printer 


aaniiiaaams 


No warm-up time 

Emergency reverse 

Variable speed control 

A clear, translucent and unbreakable 
development tube. 





Write today for complete details 
Dept. TE 
Warren 
Electr-O-Line Corporation 
7419 Grand River, Detroit 4, Mich. 








Use Reader Service Card, CIRCLE 612 
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TOOL 

ENGINEERS 
HANDBOOK 
Se catalog 2nd Edition 


rad Feeh e888 fully CURRENT 


illustrated 
FEATURES: 45 pages of special cutting tools COMPREHENSIVE 
Piain Milling Cutters, light and heavy duty. 
Ss E Cc T v o N Helical Milling Cutters. Side Milling Cutters, INDEXED 
staggered tooth, half side, interlocking. Metal 


Slitting Saws, hollow ground, side chip, stag- : 
gered teeth and many other specials The Tool Engineers Handbook, the most mod- 


NEW — special 


cutting 


tools 


ern, authoritative 2,289 page reference of its 
kind, was updated and revised by 387 quali- 
F & D Tool Co., inc. = fied and experienced authors. The Handbook 
contains 103 sections; 219 additional pages 


Use Reader Service Card, CIRCLE 613 Rene ean ebeee. 
This expanded volume informs readers on new 
subjects: Chemical and spar milling, sandwich- 
DOYOUHAVE f\ Standarized cet pres ele ee 
A DIAL } KENVILLE STOCK LIFTERS arc-and-spark ain , 
INDICATOR J \ for LESS than Design Cost ”" ll 
s ' 4 Progressive die designers may 
THAT iS oa take stock lifter dimensions Provides Answers 
/\F 4 from standard catalog sheet. This informative handbook will assist active 
SICK? ey Diemaker locates the unit, drills Tool and Manufacturing Engineers, It will help 
° two holes and taps one for 
retaining screw. To install, P 
Got a Dial Indicator that’s misbehav ng? A merely drop lifter and Product Design 
Ne ght Gage or Dial Bore Gage e that’s no long- spring in hole and secure. Production Planning & Ceatrol 
ra 4 + what weer your problem, DWIGHT Replacement may = Sconcasics 
can make it ri t! DWIGHT ca yOu > ‘ > wi re- H ‘ 
{ yon he repair a | on d time be m ade a ithout = i Work Setup: Jigs & Fixtures 
all makes and types moving die from press. , , 
n measuring instruments. One source KENVILLE stock lift- : # Material Handling 
veries are. far better saves eng gla ers are available Testing & Inspection 
3 are far better than fro € manu- - 
. and prices are lower, too. ~ A cg re ed | | | 
DWIGHT WILL MAKE IT RIGHT ae ee 47 2,289 PAGES 


up to " (7777 1,709 ILLUSTRATIONS 
DWIGHT thick- (7 609 TABLES 
INSTRUMENT co. For ratty write for coteleg dota Prices 


593 New York Ave. Lyndhurst, N.J. Nal ASTME Members 
Shean @inune mane KENVILLE Cool and Engineering Co an Mae cae 


Authorize t vair Servic 2026 Beach Street 
uthorized BROWN & SHARPE Repair Service Flint $, Mich.. y ope CES 
Use Reader Service Card, CIRCLE 614 


Write Dept. T for your Catalog Today 

















you make correct decisions regarding: 


























Use Reader Service Card, CIRCLE 616 
A COMPLETE SHEET METAL 


VACUUM COLLET CHUCK SHOP IN ONE MACHINE 
a new concept PULLMAX 


in work holdin 
9 DOES ALL OF THESE OPERATIONS 
* Designed te fit 5-C collet equipment, or 
with 144” die. shank for chucking. 
* Holds ferrous and non-ferrous materials for 
machining, grinding and inspecting. 


=a me = CLIP, FILL-OUT MAIL TODAY om emey 





- $19.50 


LOUVER CUTTING 


(RREGULAR 
ws 
ese 
Write for Complete Teol Catalog 


aN D NHAM 
T CUTS MILD STEEL UP TO 13/32” 
iS WRITE FOR CAT. ON METALWORKING IDEAS 
| / TOOL COMPANY, INC. AMERICAN PULLMAX CO., INC 
NEW FAIRFIELD, CONNECTICUT 
2451 N. Sheffield Ave., Chicago 14, Ill. 
Use Reader Service Card, CIRCLE 615 Use Reader Service Card, CIRCLE 617 





Please send the ASTME Tool Engineers Handbook to: 


Prices: ASTME Members - $15.00 - Non-members 
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The Index to Advertisers is published as a reader service. 








Although every precaution 


is taken to assure correct listing, no allowance will be made for error or omission. 
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*AA Gage 
+Accurate Bushing Co 
Acme Industrial Co 
*;Adamas Carbide Corp 
Advance Products Corp. 
*+Alina Corp 
Alkon Products Corp 
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*Almco Division, Queen Products, 


Division King-Seely Corp. .. 


*+American Drill Bushing Co. 

*American Pullmax Co., Inc. 

*American SIP Corp. 

*+American Society of Tool & 
Manufacturing Engineers 

*American Twist Drill Co., 
Subsidiary Cutting Tool 
Division, Brown & 
Sharpe Mfg. Co 


Anaconda American Brass Co. 


Anchor Chemical Co 
Anton Machine Works 
Armstrong-Blum Mfg. Co 
*+Armstrong Bros. Tool Co 
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*Brown & Sharpe Mfg. Co., 
Cutting Tools Division ears 
*+Brown & Sharpe Mfg. Co., Cutting 
Tools Div., American Twist 
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*Buck Tool Co. . er re 
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Butterfield Division, 
Union Twist Drill Co 





Mr. Advertiser 
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to support representa- 
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+Manhattan Rubber Division, 
Raybestos-Manhattan, Inc. .... 58 
Marvel Tool & Machine Co. . 304 
*Metal Carbides Corp. ............ 272 
*Metallurgical Products Dept., 
General Electric Co. . ; 
Meyers Co., W 
Michigan Oven Co. . 
*Micrometrical Mfg. Co. 
Milford Rivet & Machine Co. 
Mohawk Tools, Inc. ... 
*+Moore Special Tool Co. . 
Morris Co., Robt. E. ..... 
Morse Twist Drill & Machine Co., 
Subs., Van Norman Industries, 


N 


Nakshima International Corp., S. 268 
*National Broach & Machine Co... 22 
National Electric Instrument 
Division, Engelhard Industries, 
Inc. ... 284 
+National Twist Drill & Tool Co. .. 6-7 
*Nelco Cutting Tool Division, 

Brown & Sharpe Mfg. Co. 182 
New England Tap Co., Inc. ...... 179 
Nice Ball Bearing Co. . | 

*Nikon, Inc. ~ 
Nilson Machine Co., The A. H. 74 
Norden Division, 

United Aircraft Corp. ......... 54 

Norgren Co., C. A. .. ose aoe 
+Northwestern Tools, Inc. . .. 298 


e) 


*Oakite Products, Inc. . 
*Ohio Crankshaft Co., Inc. . 
*+Olivetti Machine Tools 
Optical Gaging Products . 
Opto-Metric Tools, Inc. 
*Ortman-Miller Machine Co. . 
*Osborn Mfg. Co. 


P 


Pangborn Corp., Vibratory 
Finish Division ......... ae 
*+Parker-Hannifin Corp., 
Machinery Division ... 
Cylinder Division 
*+Parker-Kalon Corp., Division 
General American 
Transportation Co. ............ 68 
*Payne Tool & Engineering Co. ... 311 
*Pines Enginering Co., Inc. 
Pope Machinery Corp. .......--- 
*+Punch Products Corp. ........-- 184 


..165, 214 


Q 


Queen Products Division, Almco, 
King-Seely Corp. ............. 258 


+Raybestos-Manhattan, Inc., 

Manhattan Rubber Division ... 58 

+Raymac Division, 

eee an donk chs eee 311 

1 eee 310 
Reed Rolled Thread Die Co. .... 191 
Reed Roller Bit Co., 

Cleco Division . 61 
Ring Punch & Die, Inc. .... .. 225 
Rockford Clutch Division, 

Borg-Warner Corp. . 204 
Rockford Engineered Products .. 231 

*+Rockwell Mfg. Co., 

Delta Power Tool Division .. . .46-47 
Walker-Turner Division ........ 34 
*Rotor Tool Co. : . 293 


*Schmidt, Inc., George T. 

*Schrader’s Son, A. 
*+Scully-Jones & Co. ... 

*Service Machine Co. .. 
*Severance Tool Industries, Inc 

*Sheldon Machine Co. . 
*Simonds Abrasive Co. ... 
*Simonds Saw & Steel Co. 
*Simpson Optical Mfg. Co. . 
Sinclair Refining Co. 

*Sintercast Division, 

Chromalloy Corp. . 

Spiral Step Tool Co. ... 
*Standard Electrical Tool Co. 
Standard Pressed Steel Co. 
Staples Tool Co. 

*Starrett Co., The L. S. . 
Stilson Tool, Inc. ........ 
Stocker & Yale, Inc. .. 

Stone Machinery Co. .. 

Sturtevant Co., P. A. 

Sun Oil Co. 

Sundstrand Machine Tool 

Division, Sundstrand Corp. . 266-267 

*Sunnen Products Co. : ; 40 
*+Superior Steel Products Corp. 

Supreme Products Corp. ... 
*Sylvania Electric Products Inc 


T 


*Threadwell Tap & Die Co. . 
*Thriftmaster Products Corp. 
+Tietzmann Tool Corp. .. 
Titan Tool Co. 
Tool Crib Section 
+Transmares Corp. 
Twentieth Century Mfg. Co. 


U 


*Uddeholm Company of America, 
Inc. 2 
Unimet Carbides Corp. .. 
*Union Carbide Plastics Co 
*Union Twist Drill Co., 
S. W. Card Division 
Union Division 
+United Greenfield Corp., 
Greenfield Tap and Die Division 65 
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United Aircraft Corp., WwW 
Norden Division ....... 
Unitron Instrument Co. . nee *;+Wales-Strippit, Inc. 
*+Walker-Turner Division, 
Rockwell Mfg. Co. 
Warren Electr-O-Line Corp. 
Weldon Roberts Rubber Co., 
V tn erg Industrial 
roducts Division 
Valenite Metals Corp. *Weldon Tool Co., Inc. ............ 269 Yoder Co., The 
**Vanadium-Alloys Steel Corp. ... Te 05 og bwiciddvene dees 29-30 
Van Norman Industries, Inc., Wheatley Economy Die Seis 
Morse Twist Drill & Machine Inc. 
Co., Subsidiary 1 *+Wheel Trueing Tool Co. 
*Vascoloy-Ramet Mfg. Corp. .... +Whitman & Barnes, Inc. 
Verson AllSteel Press Whitnon Mfg. Co., The NR io iene cane nn svena 268 
7Winter Brothers Division, *+Zeiss, Inc., Carl 270 
National Twist Drill & Tool Co. 6-7 *Ziegler Tool ho rs 302 


Woodruff & Stokes, Inc. .......... 197 
Woodson Tool Co. ............... 286 
*Woodworth Co., N. A. 
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REGIONAL ADVERTISING OFFICES 


Austin G. Cragg, Director of Sales, 400 Madison Avenue, New York 17, N. Y., Telephone Plaza 9-4018 


NEW YORK, 17: Austin G. Cragg; Francis Baldwin, John Clarke, 400 Madison Avenue PLaza 9-4018 
WEST HARTFORD: Donald N. McElwain, 2636 Albany Avenue ADams 3-5997 
CLEVELAND, 14: George J. Zavis, 1367 E. Sixth Street, Room 200, Lincoln Building TOwer 1-0330 
CHICAGO, 11: Stanley F. Girard, 612 North Michigan Avenue Michigan 2-4465 
DETROIT, 38: Alan Cobleigh, 10700 Puritan Avenue, W.U.:ZNV Detroit; TWX: DE 974 UNiversity 4-7300 
ATLANTA, 3: Gus Krimsier; Cogill, Pirnie & Brown, 1722 Rhodes-Haverty Building JAckson 2-8113 
LOS ANGELES, 4: Dillenbeck-Galavan, Inc., 266 South Alexandria Avenue DUnkirk 5-3991 








TUNGSTEN CARBIDE BALLS Available Spindle Range: 


@ V-shaped bed guide- 
— order any one pero geen ways prt pram 
es a . V4" » ; 
Precision Hole Finishing or more of FLOOR TYPE: accuracy 
(Ballizing) 10,000 SIZES 15-94" Dia @ Optical measuring 
Syke oe * ' instrument permits 
: : a r 004” settings 


@ Collet patent spin- 
die nose allows tool 
locking and release 
without hammering 


iil so THESE ARE JUST 3 REASONS FOR 
in “tenths” from ¥a" to 1¥s". Finest Carbide Stock. For full SELECTING C&E BORING MILLS 


Fifty millionth accuracy. Mirror surface. \ a eaunant 6 Guammennsen yeu 
SAME DAY DELIVERY ‘POSSIBLE catalogs and price lists /Offenbac many 


N. C. Bremer LABORATORIES TRANSMARES CORP. - U.S. Factory Representatives 
608 E. Seneca Phone 4-1650 Ithaca, N. Y. 15 William Street. New York 5. N.Y 
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TRIAL SAMPLE! 


SPECIAL LUBRICANT If it’s made of WIRE. . . see FASFORM 


EASES WORKING STAINLESS a er 
AND TOUGH METALS sswscadt) 4 7 


need, and it can be 
New lubricant eases stamping and machining oper- formed with wire we'll 
“* ations on the toughest metalworking jobs—takes give you a blueprint and 
: > the problems out of hard-to-work metals such as a cost estimate. Write Fas- 
NG TROUB . stainless, high carbon, high chrome, cast iron, mo- form Formed Wire Prod- 
". nel, etc. Scientifically developed ANCHORLUBE now ucts Division, Heller Rob- 
STAINL és S used extensively in a wide range of applications— erts Manufacturing Corp., 
HA Mey drilling, tapping, spot facing, counter-boring, mil- 6115 Carnegie Ave., 
ling, fly-cutting, seat forming, engraving, broach- Cleveland 1, Ohio. 
ing, drawing, piercing, punching, hole extruding, 
etc. Application by swab, spray, roller or brush. 
Send today for free trial sample and see for yourself HELLER ROBERTS 
how easy you can work the job with ANCHORLUBE. Manufacturing Corporation 
ANCHOR CHEMICAL COMPANY 
Dept. TE-11 + 10721 Briggs Road «+ Cleveland 11, Ohio 
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Lockheed chemists have reported development of a cadmium-plating pro- 
cess refinement that makes high-strength steel stronger—and offers 
appreciable airframe weight reductions. 


The process utilizes chemical additives to eliminate the effects of 

Sstrength-stealing hydrogen gas. Hydrogen produced by water electrol- 
ysis during plating is assimilated by introduction of the additive, a 
nitrate compound, into the bath. The process is currently being used 


by Lockheed in its own plants and by others under a licensing arrange- 
ment. 


A“ \ rd 


Steel mills can now be automated from customer order to delivery of 
finished product, according to Harold A. Strickland, Jr., G. E. vice 


president. He predicts that an equal degree of automation will follow 
in other industries in the near future. 


Ge E. efforts have been concentrated on the development of system ele- 
ments and equipment to tie together the "islands of automation" now 
existing in many plants. 


Any decision for a particular automation project, say G. E. execu- 
tives, should be based on a responsible evaluation of expected return 
on investment. They find that a two-year or even shorter payoff 
period is reasonable for well conceived automation projects. 


a od i“ 


A plan to reward its engineers for creative ideas has been announced 
by Waste King Corp. Monetary awards will be given to engineers (and 
other employees) who originate new products or programs that are 
adopted and pursued profitably by the corporation. 


Bertram Given, Waste King president, says that he believes that every 
engineer has creative talents that can be brought out by proper incen- 
tives; also that the "creativity awards" will help the corporation at- 
tract and retain outstanding engineering talent. 


i - a 


A new type of cutting tool holder, developed by Horace Frommelt and 
first covered in his article: "Cut 75 percent Faster with Powder 


Metal Shanks" in the May 1959 issue of this magazine, has now reached 
the production stage. 


Used with carbide, ceramic or cermet throwaway inserts, the holders, 
of copper-infiltrated powder iron, absorb vibrations that can cause 
premature failure of inserts held in conventional holders. Also, the 
infiltrated copper conducts heat from the cutting edge, prolonging 


insert life. Tool life increase of 400-500 percent have been reported 
in production tests. 


The holders are being produced by Ferro Powdered Metals for single- 
point turning, milling and cutoff applications. 
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MICRO-FINISHES 
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DIAMOND-WHEEL 
WEAR 80% 





Because its reciprocating wheel just ‘wipes away” the car- 
bide particles, Ex-Cell-O’s Style 264 Electrolytic Tool Grinder 
reduces diamond wheel consumption by as much as 80 per 
cent! With one set-up, tools can be precision-finished to better 
than 15 micro-inches—free from heat checks, cracks or burns 
caused by abrasive contact. 


The Style 264 grinds the cutting edges of carbides and other 
super-hard tool materials at one end, grinds chip breakers at 
the other. Wheel stroke is fully adjustable. Standard equipment 
includes: Ex-Cell-O Precision Spindle with inbuilt reversible 
motor, universal chip breaker fixture (shown in circled inset, 
above), and pressure system for electrolyte. 


Write direct, or see your Ex-Cell-O Representative for details 
on the Style 264, conventional Style 142 Reciprocating Tool 
Grinder, and others in the complete Ex-Cell-O line. 


EXCEL O] Sere ro 


CORPORATION 


parece? ce, meenieae Machinery Diutsion 


EX-CELL-O PRECISION PRODUCTS INCLUDE: MACHINE TOOLS GRINDING AND BORING 
SPINDLES «+ CUTTING TOOLS + RAILROAD PINS AND BUSHINGS + DRILL JIG 
BUSHINGS + TORQUE ACTUATORS + THREAD AND GROOVE GAGES «+ GRANITE 
SURFACE PLATES « AIRCRAFT AND MISCELLANEOUS PRODUCTION PARTS + DAIRY EQUIPMENT 
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Another job you can do better 


with versatile -Yerson~- Press Brakes 


Properly used and properly tooled, the press brake can 
answer a wide range of production requirements efficiently 
and economically. 

As an example, the 90 ton Verson Press Brake illustrated 
above performs complex piercing operations on fluorescent 
lighting fixture housings for Lighting Products, Inc., High- 
land Park, Illinois. The tool-up shown simultaneously 
pierces a number of holes of various sizes and shapes, com- 
pleting all piercing operations on the 4 
in a single stroke and a single handling. 


, 20 gauge housing 


When you are examining your production requirements, 
don’t overlook the economy and versatility of Verson Press 
Brakes. Check the line-up at the right and write for a 
catalog. 


Originators and pioneers of allstee! stamping press construction 


VERSON ALLSTEEL PRESS CO. 


THE Verson 
PRESS BRAKE LINE-UP 
MAJOR SERIES for the biggest and 


most demanding job the ultimate in 


mechanical press brake desigr 


300 SERIES—90t 


ram lengths up to 168 


INTERMEDIATE SERIES 
capacity, bed and ram lengths t 


JUNIOR SERIES—50 tons 


bed and ram lengths to 96 


THRIFT-LINE MODELS —four 


with capacities 


sizes 


from 15 tons to 60 tons. 


HYDRAULIC SERIES 


from 150 tons up 





-VYerson - 





9336 S. Kenwood Avenue, Chicago 19, Illinois ¢ 8300 S. Central Expressway, Dallas, Texas 


MANUFACTURERS OF MECHANICAL AND HYDRAULIC PRESSES AND PRESS BRAKES 


TRANSMAT PRESSES * IMPACT MACHINING PRESSES * TOOLING « DIE CUSHIONS * VERSON-WHEELON HYDRAUL 
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